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THE INTERNATIONAL RAILWAY CONGRESS. 

Fittingly enough, the seventh international railway 
congress convenes this year at Washington — fittingly 
because, whatever may be the part played in other 
countries by the railroad, and far-reaching as its in- 
fluence has been within their -boundaries, it is to the 
United States we must turn for the more striking evi- 
dences of the economic revolution that perfected meth- 
ods of transportation have wrought. Apart from the 
mere magnitude of our railway system, we may justly 
claim that the improvements we have made in perma- 
nent way, motive power, and rolling stock have been 
more marked than those of European roads. 

The congress is not to be slightingly regarded as a 
convention of business men. It is a technical body, 
whose object it is to promote the engineering progress 
of railways as well as their economic advancement. 
Papers of a scientific character are to be read, and 
the widely-divergent opinions of expert traffic man- 
agers, engineers, and car-builders from every country 
in the world will be heard. In all, four hundred and 
fifty delegates named by railways of forty-eight coun- 
tries have crossed the Atlantic and Pacific Oceans to 
convene at Washington. 

Americans will undoubtedly learn much from the 
discussions that must inevitably arise in such a gath- 
ering. The problems faced and solved by the railway 
jr^a o£ this country (problems that were well pre- 
sented in the, address of Mr. Stuyvesant Fish before 
the Congress) ere vastly different from those that have 
confronted Europeans. Here we have been engaged 
chiefly in providing means of transportation where 
none previously existed, in threading fertile but un- 
peopled expanses remote from the sea. In Europe, on 
the other hand, the railway has been employed, not 
for the purpose of opening uninhabited regions, but 
for the more easily attained end of supplementing ex- 
isting highways and waterways, and of providing a 
more rapid and efficient means of communication be- 
tween crowded cities. Perhaps the difference will be 
more apparent when it is said that European cities 
were founded centuries ago; that in 1830 the greater 
part of this country ( nearly the entire portion lying 
westward of the Alleghany Mountains) was an un- 
traveled wilderness; and that seventy years ago there 
was but one city in America with a population of 100,- 
000, and only twenty-two others with a population of 
10,000. On the Atlantic seaboard conditions are fast 
approaching those of the more densely inhabited Eu- 
ropean countries. We have now thirty-nine cities of 
100,000 inhabitants and over, among them three with 
more than a million each, besides some four hundred 
towns with populations of 10,000 to 100,000. Because 
of this tremendous upbuilding of our communities, we 
must learn the methods which the European railway 
builder and manager have found most adequate in deal- 
ing with the pressing problem of a rapidly-increasing 
population. Although the capitalization of our rail- 
ways is now $63)186 per mile (still far below that of 
$277,475 of the railways of Great Britain) an increase 
must certainly be expected, necessitated largely by the 
laying of additional tracks and the elevation of roads 
in densely-packed towns. In coping with difficulties of 
this kind, we must look to Europe for help. And to 
Europe likewise must we turn for enlightenment on 
the problem of passenger and freight traffic. Despite 
the fact that in the middle and western States from 
seventy to eighty per cent of the revenues have been 
earned by the carriage of freight, the Atlantic States, 
according to Mr, Fish, have actually reached the Brit- 
ish condition in which passenger preponderates over 
freight traffic. Only fifty-four per cent of the receipts 
in the States in question are derived from the carriage 
of freight. 

The foreign delegates will learn how it is that 
American railways have created both traffic and pro- 
duction, and how the paradoxical situation has arisen 



which renders it possible for American roads, despite 
the great cost of labor, to carry freight more cheaply 
than any railways in the world. Our methods, star- 
tlingly different from those followed across the sea, 
and the products of American inventive genius, un- 
trammeled by years of custom, will no doubt prove 
revelations to our foreign visitors. If the reports to be 
submitted at this session, and the discussion of them, 
are to be marked by the thoroughness of treatment 
which we have reason to expect of a scientific body, 
both Americans and Europeans will undoubtedly find 
that this seventh convocation has been productive of 
more enlightenment than any of its predecessors. 

■»<»,♦ 

THE ECONOMICS OF THE MOVING PLATFORM. 

We have discussed elsewhere in this issue the mo- 
tives which have led the Rapid Transit Commission to 
reserve Thirty-fourth Street for a subway operated 
with electrical trains, and suggest to the promoters of 
the moving platform the use of some other less im- 
portant crosstown thoroughfare. This action of the 
commission is not to be taken as a reflection upon the 
practical or commercial value of the moving platform 
proposition; and, indeed, a study of the mechanical 
features, as revealed in the engraving which we pub- 
lish in this issue, and the fact that this system has the 
indorsement and backing of some of the best-known 
railroad and electrical experts in this country, a "ford 
a strong presumption that wherever the platform is in- 
stalled it will be so successful as to become an impor- 
tant element in the future transportation facilities of 
large and crowded cities. 

The most striking testimony in favor of the moving 
platform is that given last November by Mr. Stillwell, 
the electrical expert of the Interurban Railroad Com- 
pany, in which he showed the great economic advan- 
tage possessed by the moving platform over the elec- 
tric-car system for city transportation. As the author 
of the following figures is the electrical engineer for 
both systems his calculations may be taken as absolute- 
ly correct and free from all partiality. It seems then, 
in the first place, that the moving platform has a great 
advantage in respect of the dead weight carried per 
passenger; for whereas in the local Subway service 
1,241 pounds of dead weight must be carried for each 
seat provided, and in the Manhattan six-car local ser- 
vice 790 pounds per seat, in the case of the moving 
platform the dead weight will amount to only 437 
pounds per seat, or one-third of what it is in the case 
Of the Subway. There is, moreover, a large saving of 
energy resulting from the fact that the moving plat- 
form does not stop at stations. In the local service of 
the Subway over two-thirds of the energy supplied to 
the cars is dissipated in braking. In other words, if 
the cars moved at uniform speed and never stopped at 
stations, it would require only one-third of the power 
plant to keep the whole system in operation. A com- 
parison of the power required to move the trains and 
to move the platform shows that the Manhattan Ele- 
vated cars require at the power house 30 kilowatts per 
car, and Subway cars require, at equal speed, about 50 
kilowatts per car. In the case of the Subway the ener- 
gy required is practically 1 kilowatt per seated pas- 
senger; that is to say, 10 kilowatts at the power house 
are required to transport ten seated passengers in the 
Subway. Estimating the rolling friction of the plat- 
form at about 6 pounds per ton, Mr. Stillwell estimates 
that 10 kilowatts, instead of moving, as in the case of 
the Subway, ten passengers, would move 260 passengers 
if they were seated on the moving platform. This 
great difference of 1 to 26 is due to the small dead load, 
to the absence of stopping, and to the fact that the 
rolling friction per ton is very much less. 

It has been charged against the moving platform that 
the speed, 9 miles per hour, is low; but it was shown 
by Mr. Stillwell and indorsed by Mr. Stuyvesant Fish, 
that, because of the frequent stops, say on the local 
elevated or Subway trains, and of the great delay at 
stations in rush hours due to insufficient means of in- 
gress and egress to and from the cars, the higher speed 
of the elevated and Subway trains between stops is 
brought down, if the stops be included, to an average 
speed of 9.67 miles per hour, which is only a little over 
one-half mile per hour greater than that of the plat- 
form which maintains its 9 miles an hour continuously. 

Finally, the capacity of the moving platform is vast- 
ly greater than even that of a four-track system 
when running under its shortest headway. The ca- 
pacity of the four-track section of the New York 
Subway, using eight-car express trains at intervals of 
2 minutes, and Ive-car local trains at intervals of 1 
minute, is 28,080 seated passengers an hour in one di- 
rection; whereas the capacity of the moving platform 
in one direction is 47,520 seated passengers per hour, 
an increase of nearly seventy per cent. In the pres- 
ence of such facts as these, facts of whose reliability, 
considering the source from which they come, there 
can be no doubt whatever, it is safe to predict that the 
moving platform will become an important element in 
the future rapid transit system of this and other large 
cities; and it is to be hoped that if the decision of the 
Rapid Transit Commission against the use of Thirty- 



fourth Street is final, the sponsor of the moving plat- 
form will make use of the opportunity presented for 
the use of Twenty-third Street or some other important 
crosstown thoroughfare. 



THE STRENGTH OF TIMBER TREATED WITH 
PRESERVATIVES. 

With the increasing use of timber, preserved in one 
way or another against decay and fire, it is important 
to determine the effect which the preserving process 
has upon the strength of the preserved timber. Many 
engineers believe that creosoted timber is more brittle 
and less capable of withstanding strains than the same 
timber before being treated with creosote. This is par- 
ticularly true with bridge timbers and piling. 

Actual tests are necessary to determine what rela- 
tionship exists between the preservative process and 
the strength of the timber. Most of the tests hitherto 
made with preserved timber were made by comparing 
results of tests on treated sticks with results on un- 
treated sticks. In many instances these turned out in 
favor of the untreated timber. The reason why such 
tests are unfair to the preservative is that in the 
process of preservation two factors enter: (1) The 
actual process of impregnation with a preserving sub- 
stance, and (2) the preliminary processes of steam 
seasoning, in the majority of treating plants in the 
United States. A piece of timber subsequently treated 
with creosote may be steamed to such an extent that 
the timber becomes exceedingly brittle. This, obvi- 
ously, will be the fault of the steaming and not of the 
creosote. 

Timber preservation divides itself broadly into three 
stages: First, the preliminary preparation; second, 
the actual preservative process; and, third, the treat- 
ment of timber following preservation. The final 
strength of the timber may be influenced materially 
by each of the stages. 

The Bureau of Forestry erected an extensive plant 
on the grounds of the St. Louis Exposition for 
carrying on a series of investigations of the methods 
for preserving timber, and of the influence various 
preservative processes have upon the strength of the 
timber. These investigations have been organized and 
outlined by Drs. Von Schrenk and Hatt of the Bureau 
of Forestry. 

This general plan was pursued during the last few 
months at the timber treating and testing station at St. 
Louis in accordance with the following outline: 

(1) To determine the effect of preliminary processes, 
such as steaming, on the mechanical properties of the 
timber. 

(2) To determine the effect of preservatives on the 
strength of timber, eliminating the effect of the pre- 
liminary processes. 

In order to determine the effect of these factors, the 
programme was divided into two parts — part 1, the 
effect of the preliminary process, and part 2, the effect 
of preservatives. 

The effects of the preliminary process were deter- 
mined only on loblolly pine. Both green and seasoned 
timber was used in determining the effect of the preser- 
vatives. The preservative fluids investigated included 
only creosote and zinc chlorid. 

In making comparative strength tests of treated and 
untreated timbers, it is necessary to eliminate as far 
as possible the variations due to the great differences- 
in quality of individual pieces of wood. This was ac- 
complished in this case by using 11-foot timbers cut at 
the same time from one forest site. In testing the 
influence of preliminary processes of seasoning, a 3-foot 
section was cut from one end of each timber and sawed 
up into test pieces, which furnished a basis of com- 
parison between (1) the results of tests on these "con- 
trol" pieces, and (2) the results on test pieces taken 
from the remaining 8-foot section after the latter had 
been subjected to the various preliminary seasoning 
processes in the treating cylinder. 

In testing the effect of preservatives themselves the 
entire 11-foot timber was subjected to the preliminary 
seasoning processes, after which a 3-foot section 
was cut from the end of each timber. The 3-foot 
section thus having been subjected to the preliminary- 
seasoning processes formed a basis of comparison with 
the remaining 8-foot section, which was treated with 
the preservatives. In this way the separate effects of 
the preliminary processes and the effects of the preser~ 
vatives could be isolated and determined. 

Because of an apprehension that defects of brittle- 
ness of treated timbers might not be evidenced by the 
ordinary tests under slowly applied loads, provision 
was made for both static tests and impact tests. The 
test pieces were subjected to crossbending strain, com- 
pression along the grain under both static and impact 
conditions, and under shearing parallel to the grain 
and compression at right angles to the grain under 
static conditions. The data taken include the moisture 
conditions, specific gravity, and rate of growth. Dur- 
ing the treating operations, records were kept of the 
temperature to which the timbers were subjected at all 
stages, the amount of water lost or gained, and of tne 
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amount of preservatives absorbed, as indicated by gross 
weight and subsequent chemical analyses of the test 
pieces. 

Ordinarily the strength tests were made immediately 
after treatment in the cylinder. In order, however, to 
determine what weakness might be introduced by 
changes in the physical condition of the preservatives 
in the wood through lapse of time, a complete series 
has been set aside for subsequent operations. An ad- 
ditional set of test pieces has been loaded with different 
percentages of the strength, as exhibited under the 
ordinary tests, and this load allowed to act for long 
periods of time, the deflections being measured from 
day to day. 

While this programme is not sufficiently advanced to 
allow the drawing of final conclusions, yet the prelimi- 
nary results are fairly indicative of what may be ex- 
pected. It is found that the steaming process weakens 
the resistance of the wood fiber to both static and im- 
pact loadings. It may be stated that this diminution of 
strength is very nearly in direct proportion to the 
length of time that any given steam pressure is ap- 
plied. The diminution of strength was found to be 
25 per cent after a pressure of 20 pounds was applied 
for ten hours to green loblolly pine, and 10 per cent 
when a pressure of 20 pounds was applied for four 
hours. This diminution of strength increased very 
rapidly when the pressure rose above 20 pounds, and 
amounted to about 25 per cent when a pressure of 50 
pounds was applied for four hours. 

It will be easily seen that when the conditions of 
time and pressure are made very severe, the conditions 
prevailing in a pulp mill industry will be approxi- 
mated. Evidently it is well to avoid when possible the 
use of these preliminary steaming operations in the 
wood-preserving industry. 

With relation to the effect of preservatives them- 
selves, the latter is distinct from the preliminary pro- 
cess. It may be said that the treatment with zinc 
chlorid does not seem to further reduce the strength of 
timber beyond the effect of the steaming process. This 
might have been expected when it is considered that 
the strength of the zinc chlorid solution ordinarily used 
does not exceed 2% per cent. The strength of timber 
that has been treated with the 2% per cent solution of 
zinc chlorid after having been steamed four hours at 
20 pounds pressure was the same as that of timber 
which had been steamed without the subsequent appli- 
cation of zinc chlorid. The same statement may be 
made of timber treated with an 8^ per cent solution 
of zinc chlorid. It may be that subsequently the crys- 
tallization of the zinc chlorid will weaken the wood 
fiber. This remains to be determined. 

The effect of the creosote appears to be the same as 
that of an equal amount of water in weakening the 
fiber. That is to say, the strength of creosoted timber 
is that of green timber. The difference is that while 
green timber gains strength upon seasoning, the creo- 
sote oil remains in the wood, and it appears from 
analysis of a pile 35 years old, that the oil remains in a 
liquid condition. Consequently, comparison between 
seasoned timber and creosoted timber will always re- 
sult to the disadvantage of the latter as far as its 
strength is concerned. In the case of creosoted wood, 
it also remains to determine what changes in the wood 
fiber take place through lapse of time in the presence 
of creosote oil. 

It is expected that a bulletin will be issued upon 
the results of these investigations when the tests are 
completed. This bulletin will also contain the results 
of the investigations to determine the best methods 
of preserving wood so that the maximum impregnation 
may be obtained with the least expenditure of oil per 
cubic foot of timber. 



A VISIT TO THE INTERIOR OF THE CRATER OF MONT 

PELE AND A PARTIAL ASCENT OF THE NEW 

"DOME." 

As far as is known to Mr. E. O. Hovey, the Abbe 
J. Yvon (of Martinique) and Franz Beaufrand, man- 
ager of the Habitation Chalvet, are the first persons 
to have made a descent into the crater of Mont Pele 
since the present series of eruptions began in May, 
1902, and to have made a complete circuit of the 
"Dome" of the mountain. Their visit was made on 
October 24, 1904, and is described at length under the 
caption "Dans le Cratere du Mont Pele" in La Mar- 
tinique for November 23, 1904, and we can do no better 
perhaps than to publish Mr. Hovey's free translation of 
the Abbe's account of the trip. 

"The day was perfectly calm, and we were at the 
summit of the mountain about two o'clock in the after- 
noon, accompanied by the faithful Latour, the domes- 
tic of the presbyter of Basse Pointe, who acted as our 
porter. The summit of the mountain was covered by 
a rather thick cloud, but this cleared away about three 
o'clock and we prepared at once for the descent into 
the crater. 

, "We directed our steps toward Morne Lacroix, and 
from there followed the lip of the crater toward the 



north and west, trying to find a place where the wall 
was neither too high nor too difficult, because we had 
brought with us a rope only 12 to 15 meters long. I 
was expecting to go almost as far as the talus of blocks 
of the Riviere Blanche, but at about 200 meters north 
of Morne Lacroix my companion, much more intrepid 
than I, stepped on the edge of the crater, examined 
the ground, and said with admirable assurance, 'Here 
is where we must go down.' Without giving me time 
to offer the least objection, he put the knotted end of 
the rope in the hands of Latour and myself, threw the 
rest of the rope into the crater, and began to descend. 
"When he disappeared below the brink, a dreadful 
uncertainty came over me; who knows whether our 
little rope of 'maho' will be strong enough, and then, 
after the first 12 or 15 meters of depth, there remains 
another 50 meters to descend, and from above that ap- 
peared almost impossible. I was in all sorts of doubts, 
when the cord vibrated vigorously. What had hap- 
pened? An accident, perhaps! Happily, nothing had 
happened. Franz had simply shaken the cord and con- 
tinued to descend, scrambling along the wall. 

" 'You can come,' he cried to me. 'It is very easy.' 
I must confess that I was not entirely convinced. Still 
it was my turn; it would not do to hesitate, though a 
complication had arisen. At the top of the crater, there 
would remain Latour alone to support me. Would he 
be strong enough for the task? As a measure of pre- 
caution, I made him lie down and stick his feet into 
two holes which we had dug in the ground, so that he 
might anchor himself and hold onto the rope to advan- 
tage. It was a good idea, and Latour did his part 
well. 

"We were not, however, at the bottom of the crater, 
and there was opportunity for performing gymnastics. 
At first, it was impossible to stand erect. It was neces- 
sary to sit upon the rocks projecting from the wall, and 
climb from one to another by the use of both hands 
and feet. This was hard work, and one left on the 
rocks the skin of his hands, the bottom of his trousers, 
and the leather of his shoes. At last, after a quarter 
of hour of this exercise, we arrived at the bottom of 
the valley at the base of the Dome, which fills com- 
pletely the avenue of communication with the interior 
of the earth. 

"It is an error to suppose that there exists, in the 
bottom of the crater of Mont Pele, a hole from which 
lava and gases have come out. At present, there is 
there a tremendous cork of andesite which is called 
'The Dome,' and which must have as its dimensions a 
diameter of 800 meters at its base and an altitude of 
from 350 to 400 meters. On all sides of the dome there 
are fumaroles, some of which (especially toward the 
north) throw out a reddish smoke, others (on the 
south and southeast sides of the dome) discharge 
whitish vapors, and still others, along the bottom of 
the crater near the base of Morne Lacroix in particu- 
lar, are surrounded with a carpet of sulphur covering 
the earth over a surface of several square meters. The 
temperature of the last-named fumaroles must be rela- 
tively low, as sulphur melts at 110 deg. C. to 120 
deg. C. 

"We went to one of these fumaroles at about 50 me- 
ters from the base of Morne Lacroix, and there we 
noticed several rocks covered with little crystals of 
sulphur and likewise a deposit 5 to 15 millimeters thick 
of a kind of salt which had a taste resembling potash. 
At this fumarole the ground was not excessively hot, 
about 65 deg. to 70 deg. C, but it was very wet, closely 
resembling the heavy sands and muds which one en- 
counters at the seashore. The sulphur emanations 
produce considerable discomfort in breathing, but they 
are incapable of asphyxiating a person in a short time. 
In the smoke itself, one can breathe three or four 
times without being obliged to leave. Still, we did not 
stay long at this spot, as it is extremely dangerous to 
remain there on account of the avalanches from the 
dome. These avalanches no longer occur only on the 
side of the Riviere Blanche; they are more numerous 
on the east side, and tend to fill the crater near Morne 
Lacroix. At present the avalanches are very frequent, 
and probably not two minutes passes without one oc- 
curring at some point or other on the side toward 
Morne Lacroix. 

"When these avalanches are large, they cause in 
their descent from the dome small clouds of very fine 
white dust, which can easily be confounded at a dis- 
tance with smoke. This dust is carried away by the 
wind, and deposited upon different parts of the moun- 
tain. During the night from October 20 to 21 [1904] 
when one of the two great teeth which surmounted 
the dome was destroyed, dust fell as far away as the 
hamlet of Ajoupa-Bouillon. 

"But let us return to our excursion. We were 50 
meters from the base of Morne Lacroix, near the sul- 
phur fumarole, and were just quitting it, when a rather 
thick cloud invaded the crater, and prevented our see- 
ing more than 15 meters. We could no longer per- 
ceive the courses of the avalanches. It was very dis- 
quieting, and each moment we thought that they were 
coming upon us. Latour, perched above upon the rim 



of the crater itself, was extremely anxious for several 
minutes. The cloud concealed us from his sight, the 
avalanches seemed very strong, and he questioned 
whether we were not already killed. He began to call 
to us at the top of his voice, and we hallooed in re- 
sponse, demanding of him what he wanted. The reply 
came that 'the evil spirits of the mountain were abroad, 
and that we ought to come out of the crater with all 
speed.' It was simply an exhortation for prudence, 
and Latour was right. The avalanches becoming more 
and more frequent and nearer and nearer, it was in- 
deed wise to leave the spot where we were. Even 
when the avalanches seemed to take a direction far 
enough away from us, we were in fear because the 
immense blocks which descended from the summit 
sometimes struck and broke off in their course other 
blocks which were already hardened and seemed se- 
cure. Furthermore, there were on all sides discharges 
of stones like the explosions of shells, accompanied 
with rather troublesome clouds of hot dust. 

"On our way back to our point of descent, we discov- 
ered at about 150 meters from the base of Morne La- 
croix, toward the north, a fumarole the temperature 
of which attained not less than 150 deg. C. at the 
orifice. At two meters above the ground one could not 
bear the hand for a. moment in the vapors. 

"We vainly tried to climb'the lip of the crater at the 
spot where we had descended. The rope of maho was 
much too slender, and the good Latour was by no 
means strong enough to support alone the jerks of the 
ascent. It was necessary then to go as far as the talus 
of fragments of the Riviere Blanche, to find a place to 
get out. The walk was not agreeable. In fact, the 
nearer one came to this point, the larger were the 
blocks which had been thrown down by the avalanches. 
Advance could be made only by leaping from one rock 
to another, and the rocks had broken edges as sharp 
as a cutlass, so that it would have been easy to break 
an arm or a leg, if one were awkward enough to lose 
his footing. 

"We were especially impressed with the peculiar 
aspect of certain of these blocks. On one side they 
presented a highly-polished surface which reminded 
one of the former great 'Spine,' which surmounted the 
crater during part of a year and which was called 
'The Cone.' Between these blocks, in the very bottom 
of the crater and at the point of junction of the dome 
with the crater wall, we found a species of moss grow- 
ing, a fact which indicated that no hot cloud had 
passed over that particular spot for a long time. 

"At last we were at the famous talus of fragments, 
a little above and at the north of the rocky cliff which 
is called the Petit Bonhomme. It is a spectacular and 
at the same time grand and terrible scene that this 
immense, whitish slope presents, beginning at the 
summit of the dome and extending to the sea. The 
slope toward the east [west?] is at first extremely 
rapid, then diminishes gradually as one approaches 
the site of St. Pierre. If my eyes did not deceive me, 
the dome has from this spot nearly 500 meters of 
altitude and the same diameter of base. 

"Needless to say, we did not prolong our stay un- 
necessarily beside this famous talus of fragments. For 
my part, I recalled that all the destructive clouds of 
1902 and 1903 had issued from this spot, and at the 
thought my blood almost ran cold. Accordingly, I 
begged my comrade to hasten and to climb with me the 
seven or eight meters which it was necessary to sur- 
mount to attain the rim of the crater. In a few sec- 
onds this was done, and I was expecting to welcome 
at last the termination of my adventures, when look- 
ing toward the side opposite to the crater, I saw that 
we were obliged to walk along a narrow ridge, balanc- 
ing ourselves between two precipices, the crater on 
one side and the abysses of Precheur on the other. 

"I assure you that I was almost discouraged, and I 
had for the moment the idea of retreating and de- 
scending by the bed of the Riviere Blanche and of 
sleeping at Carbet. Fortunately, my 'mentor' was pres- 
ent. With unequaled audacity and agility, he ventured 
upon the dangerous ridge and invited me to follow. 
Thus was I obliged, through pride, to pass where he 
had passed, and I followed him. 

"For about 100 meters it was death or balancing at 
every step, and we performed feats of agility, of 
strength, and of daring and prodigies of skill that I 
shall never forget. Arrived at the plateau on the sum- 
mit of the mountain, we cast a last look over the route 
which we had traversed. A great sigh of relief escaped 
us, and we rendered thanks to God for having been 
able to accomplish without accident an excursion 
which might well have cost our lives. 

"This tale may perhaps pass for romance in the eyes 
of some skeptics. As proof of its truth, we have 
planted a flag at the bottom of the crater, at about 50 
meters north from the base of Morne Lacroix. We 
have likewise brought here with us some rocks covered 
with sulphur and other salts which we do not recog- 
nize, stones which we found within the crater, ami 
finally we have a photograph taken in the bottom of 
the crater at the north of the dome." 
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A NEW TYPE OF COW^MILKING MACHINE. 

To construct the perfect milking machine has 
been the ambition of many inventors. In the 
records of the Patent Office at Washington may be 
found hundreds of the attempts to solve the prob- 
lem. These are the results of patient thought 
and labor by men in nearly all the walks of life, 
but principally by farmers, dairymen, engineers, 
r.nd scientists. Many of these inventions show 
great ingenuity and some are fairly practical not- 
withstanding the more or less slight defects that 
they exhibit. 

One of the great advantages of the milking ma- 
chine is that it supplies an exceedingly important 
but missing link in the chain of the sanitary trans- 
mission of milk from the cow to the consumer. 
Unless the most rigorous conditions of cleanliness 
prevail, hand-milking is a danger point in even 
the best of modern dairying processes. In using 
the mechanical milker, the milk passes directly 
from the cow into a closed receptacle, and the 
danger of the entrance of bacteria into it from the 
hands or clothing of the operator is, of course, 
entirely obviated. It is self-evident that in hand- 




The New Milking-Machine in Use, 



suction to the teats within the linings and at the 
same time applying external air-pressure to the 
outer sides of the linings. In this manner the 
teats are squeezed at the same time that the suc- 
tion is applied to them. When the suction is cut 
off from the milk-pipes and the internal space of 
the cup-linings, the suction is applied to the air- 
pipes and the outer sides of the cup-linings, and 
thus the linings are drawn away from the teats 
against the shells ,of the cups, and the teats are 
allowed to hang nearly free in them. The vacuum 
in the linings is relieved quickly when the suc- 
tion is cut off by the air entering the milk-pipes 
through the connector. In this manner pulsations 
are produced simultaneously inside and outside of 
the cup-linings, the. operation alternating in such 
a manner that when the suction is applied to the 
interior of the lining to draw the milk from the 
teats, the external air is admitted to the exterior 
of the lining to squeeze the teats; and when the 
suction is applied tp the exterior of the linings to 
draw the latter away from the teats, the external 
air is admitted to the interior of the linings to 
break the vacuum therein and quickly relieve the 
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The Pulsator and Its Connections. 



The Cups, and Milk and Air Pipes. 
A NEW MILKING MACHINE. 



The Entire Machine. 



milking the danger that the milk may become in- 
fected by disease germs from the person of the milker, 
is ever present. And, should the person in question 
be a sufferer from tuberculosis or some other infec- 
tious disease, the danger is enormously aggravated. 
Besides adding this sanitary safeguard, the successful 
milking machine must fulfill two further conditions — 
it must decrease the time necessary entirely to ex- 
tract the milk, and it must make the operation less 
troublesome to the animal. 

One of the latest of these machines has been in- 
vented by Loomis Burrell, of Little Falls, N. Y. It is 
claimed that in his invention, Mr. Burrell has suc- 
ceeded in designing a machine that fulfills the condi- 
tions described above, and one that has overcome the 



defects that are found in nearly all of the machines 
hitherto constructed. Reputable investigators fully 
substantiate this statement. The following is a brief 
description of the operation of the machine. The illus- 
trations show the method of applying it. 

When suction is applied to the milk pail or vessel, 
a piston-valve moves slowly up and down in its cylin- 
der and produces pulsations in the milk and air tubes 
connected therewith. These pulsations take place in 
such a manner that when the suction is applied to the 
milk-pipes and through the same to the internal com- 
partments or spaces of the flexible linings of the teat- 
cups, the external air is admitted to the air-pipes and 
through the same to the external compartments of the 
teat-cups outside of the linings, thereby applying the 



teats from the suction. The linings are in this 
manner positively moved both inwardly and outwardly, 
and sharp and effective pulsations are produced. When 
the suction has been relieved on the milk-pipes and 
the lining has been drawn away from the teat, the 
cup nevertheless stays on the teat, partly because a 
slight vacuum remains in the interior space of the 
lining and partly because the flexible mouthpiece of 
the cup holds the latter on the teat after the cup has 
once been drawn up to place thereon. 

The reciprocating movement of the piston valve is 
effected by a reversing-valve and an exhaust chamber 
and diaphragm. The milk-pipes are partly of glass, to 
show whether the flow of milk is constant, and enable 
the operator to control the working of the machine. 




View of the New Croton Eeservoir at Jerome Park, Looking from Gatehouse No, 5 Toward Westerly WaU» 

COMPLETING JEROME PARK RESERVOIR. 
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COMPLETING THE JEROME PARK RESERVOIR. 

Nature has provided a magnificent supply of pure 
water in the annual rainfall of the watershed of the 
Croton River, and when the city authorities were con- 
sidering, some sixty years ago, the question of provid- 
ing a larger water supply, they selected this locality 
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Street and Amsterdam Avenue, from which the water 
is led by twelve 48-inch pipes into the city mains and 
into the Central Park reservoirs. The latter have a 
capacity of a billion gallons of water, or sufficient for 
five days' supply of the city. As a matter of fact, 
however, the high-water level of these reservoirs is 
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of view, it is well adapted to the purpose. It forms a 
general depression on the summit of the ridge, and 
Nature has helped to lessen the labor of digging out 
and embanking this huge artificial basin, the depth of 
which is 26%, feet and its area 239 acres, by surround- 
ing it for half the total distance with rising ground. 




The Gate at End of Chamber Leads to 
Reservoir. 



Laying the Concrete Floor in the Reservoir. 



Where the Aqueduct Enters Gatehouse 
No. 5. 



for the construction of a new reservoir. If we bear 
in mind how much smaller New York was in the 
decade 1830 to 1840, when the new work was under- 
taken, than it is to-day, we shall appreciate the fore- 
thought and enterprise which led the authorities to 
build a costly reservoir fully forty miles north from 
the city and lead the waters across the intervening 
distance in a solid masonry conduit. The Croton 
aqueduct, or, as it is now called, the old aqueduct, is a 
familiar landscape feature to travelers over the old 
Albany post road, and the unbroken service which it 
has rendered for more than half a century testifies to' 
the excellent quality of the work. The maximum safe 
capacity of the aqueduct is 75,000,000 gallons in twenty- 
four hours. 

In 1890 the new aqueduct, with a capacity of 300,000,- 



only 115 feet above the sea, and before they can be 
entirely exhausted, the pressure fails and the remain- 
ing water ceases to be available on the higher floors 
of the city buildings. 

For this reason the actual supply is limited to three 
and a half or four days, and in the event of a failure 
in the Croton reservoir, or of the two aqueducts above 
mentioned, the city would be brought within measur- 
able distance of a water famine. Although such a con- 
tingency as the failure of both aqueducts or of the 
reservoir is remote, the aqueduct commissioners deter- 
mined, some ten years ago, to enlarge the reservoir 
capacity at the city end of the line by constructing 
an additional storage basin which would have about 
double the capacity of those in Central Park. This 
would give the city a reserve of three billions of gal- 



The other half of the distance has been shut in by an 
embankment and retaining wall. The original design 
called for a core-wall embankment around the greater 
part of the perimeter of the reservoir; but as the 
work proceeded, the character of the ground under- 
lying the foundations proved to be so unsatisfactory 
that it was decided to substitute a solid masonry re- 
taining-wall along the westerly and easterly sides of 
the reservoir. As the inner face of this wall is nearly 
perpendicular, it followed that the area of the bottom 
of the reservoir was greatly increased, the additional 
area being that contained between the line of the toe 
of the earth slope, as designed, and the line of the 
inside foot of the perpendicular wall. The enlargement 
amounted to about 10 acres. 

In spite of the natural basin that existed at the 




Section of Dividing Wall Containing the Old (Upper) and New (Lower) Aqueducts. 



Laying the Reducing Pipes at Gatehouse No. 5. 



COMPLETING JEROME PARK RESERVOIR. 



000 gallons per day, was completed. This structure, 
unlike the old one, which was built almost entirely 
upon the side hill and above ground, was constructed 
as far as possible in tunnel, and was carried, as far 
as practicable, in a straight line from Croton reser- 
voir to the Harlem River. Both aqueducts discharge 
directly into a terminal gatehouse, situated at 135th 



Ions, or about fourteen days' supply. Work was started 
in 1896, and the westerly basin will be completed and 
in service by the close of the present year. 

The site chosen for the reservoir lies on the high 
ridge of land which runs in a general north-and-south 
direction between the New York and Putnam and the 
Harlem railroads, and judged from the engineer's point 



reservoir site, the amount of excavation has been enor- 
mous. No part where the natural surface was less 
than 16 feet above the proposed bottom, which is 
29 feet below the crest of the retaining wall, and 
31 V 2 feet below the top of the finished embankment. 
The total amount of excavation is about 7,200,000 yards, 
and as the excavated material occupies more space than 
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the material before excavation, some 11,000,000 cubic 
yards have been blasted out and excavated, the larger 
part being carried to the Sound, some six miles away, 
and dumped on the low land or tide flats. Some of the 
material, however, was used in filling in property and 
streets of the Bronx; and a part was deposited for fill- 
ing in Van Cortlandt Park. All of this work but 
about 10 per cent has been completed. 

Both the old and the new aqueducts pass through the 
reservoir site on their way to the city, the former at 
the ground level, the latter some 100 feet below the 
surface. As the bottom of the reservoir lies below the 
old aqueduct base or foundation, it has been necessary 
to remove the latter structure altogether and rebuild 
it; this has been done. At a point about a mile to 
the north of the reservoir the new aqueduct is at the 
ground level, and it is here that it is depressed and 
carried in a tunnel to the deep level above mentioned, 
at which it is carried under the Harlem River. At 
about the center of the reservoir a vertical shaft, 
known as Shaft 21, rises from this aqueduct to the 
bottom of the reservoir. At the point to the north 
above mentioned, where the change of grade occurs in 
the new aqueduct, a deflecting gate chamber is being 
put in and a surface branch aqueduct is being built, 
which branch runs parallel with the old aqueduct, until 
the northern end of the reservoir is reached. Here the 
two aqueducts are continued in one compact masonry 
structure, known as Gatehouse No. 7, where the flow 
can be discharged into either the east or west basin or 
continued south through the masonry division wall. 
This division wall is built upon the solid rock and runs 
through the reservoir from north to south, dividing it 
into two approximately equal and entirely separate 
bcisins, the top of the structure being at elevation 136.5 
and level with the top of the embankment, or 5 feet 
above the maximum high-water level in the reservoirs. 

At the center of its length, and opposite the Shaft 21 
leading down to the new aqueduct, a large main gate- 
house (No. 5) has been built, from which a short con- 
duit leads across to connect through this shaft with 
the new aqueduct below ground. To the south of the 
main gatehouse two conduit aqueducts are continued 
at bottom elevation 107, for distributing the supply, 
each conduit being 11 feet in diameter. The old aque- 
duct is carried above these at its former elevation. At 
a point 1,500 feet to the south of the gatehouse one 
distributing conduit leads into the western and the 
other into the eastern half of the reservoir. By this 
arrangement six separate systems of distribution of 
the water are secured. Water also can be discharged 
into the east reservoir from the old aqueduct at Gate- 
house No. 6, or may be taken thereat. The reservoir 
may be filled or the water distributed directly from 
either the old or the new surface aqueducts, or from 
the subterranean aqueduct through Shaft 21, the opera- 
tions being all controlled at the main gatehouses, Nos. 
5, 6, and 7. 

Six lines of 48-inch pipe radiate from the main cen- 
tral gatehouse, No. 5, two of which leave the reservoir 
at Van Cortlandt Avenue Gatehouse No. 2 to the north- 
west, two at Sedgwick Avenue Gatehouse No. 3 to the 
west, and two at Jerome Avenue Gatehouse No. 4 to 
the southeast, one of which leads to a high-service 
pumping station; also two 48-inch pipes will lead away 
south to Manhattan, from Gatehouse No. 6 at Kings- 
bridge Road. A gatehouse has been built at each 
point of exit. The main gatehouse connections are so 
arranged that these pipes may be supplied with water 
from either basin of the reservoir or directly from 
either the old or new aqueduct. The 48-inch pipes, 
with the aid of the new pumping stations, will serve 
the annexed district to the north of the Harlem River, 
and it is also proposed to carry a double line of 48-inch 
pipes south across the Harlem River to connect directly 
with the city mains on Manhattan Island. This would 
give an independent source of supply in case of any 
accident to the present aqueducts where they cross the 
Harlem River. It has also been arranged to take off 
four lines of 48-inch pipes east and west from Gate- 
house No. 7, north end, connecting with the city sys- 
tem, should the reservoirs require cleaning, etc. 

It is the determination of the Aqueduct Commission 
to finish the westerly half first, and put it immediately 
in service. The final work of concreting the bottom 
was begun in 1904, and 30.25 acres were laid in that 
year. On March 27, 1905, work was again started on 
a scale that would insure its completion by the follow- 
ing Thanksgiving, or before the frost set in. By 
April 27, between three and four acres had been laid, 
with only half the concreting plant installed. It was 
estimated that twelve mixers would be sufficient to 
complete the work in the year; but the contractors 
have ordered sixteen, and nine of them are at work. 
It is hoped to exceed the estimated output of concrete 
by 20 per cent, and carry the total per day up to 3,000 
square yards, or seven-tenths of an acre. The task is 
a truly gigantic one, as 101.25 acres have to be cov- 
ered with concrete 6 inches in thickness, which means 
that a total of 1,750,000 cubic feet must be mixed, car- 
ried to the site and carefully tamped and surfaced. 



It will take at least a year more to complete the east- 
erly basin. We are indebted to Mr. J. Waldo Smith, 
the chief engineer of the Aqueduct Commission, and 
to Mr. F. S. Cook, division engineer in charge of the 
construction of this work, for courtesies extended dur- 
ing the preparation of this article. 



THE AUXETOPHONE FOR REINFORCING GRAMOPHONE 
SOUNDS. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Some time ago we drew attention in the Scientific 
American to the ingenious invention that had been 
devised by the Hon. C. A. Parsons, inventor of the 
steam turbine, and Mr. Horace Short, by the employ- 
ment of which the reproductive sounds of phonographs 
and similar machines could be appreciably reinforced. 
At that time the invention was in a purely experi- 
mental stage. In the interval, however, the inventors 
have been perfecting it so as to be a commercial and 
practical attachment to talking machines. In this di- 
rection they have now succeeded, and recently an in- 
teresting demonstration of its practicability was given 
in connection with a gramophone. 

In this device, which is called the auxetophone, the 
usual diaphragm of glass or mica in the producer is re- 
placed by a small valve, which controls the admission 
of compressed air to the trumpet. The air is sup- 
plied from a small pump or bellows contained in the 
pedestal supporting the instrument at a pressure of 
about two pounds to a square inch. The valve, though 




THE PARSONS AUXETOPHONE. 

of small size, consists of a fine comb of aluminium or 
magnalium, and the teeth of this comb just cover the 
gaps in a corresponding comb of brass, through which 
the air tries to escape from the compressed-air cham- 
ber connected with the supply tube. 

The little magnalium valve, which is very light, is 
hinged on steel springs, so that when its teeth are 
slightly lifted from the brass comb or valve seat, the 
air is allowed to escape at both sides of each tooth 
in very large quantities up through the two combs 
and into the trumpet. When, however, the two combs 
approach closely and almost touch, the escape of air 
is checked and almost ceases. 

It will thus be noticed that the slightest movement 
of the magnalium valve on its supporting springs 
greatly varies the admission of air into the trumpet; 
and being connected to the needle of the gramophone, 
the motion of the valve corresponds exactly to the 
motion imparted to it by the record, and also to the 
original wave of sound as recorded by the recording 
instrument when the record was made. 

The auxetophone reproducer may therefore be called 
an air relay, for by its use the gramophone record has 
only to work a valve of special construction, which 
controls the power of the compressed air. It is there- 
fore of much greater power and volume than the 
diaphragm reproducer hitherto used, while it has the 
additional feature of enforcing the harmonics, which 
gives increased fullness of tone. 

The reason of this remarkable change in tone is 
somewhat complex to explain, but the velocity of mo- 



tion of the valve causes, or corresponds to, accelera- 
tion of the velocity of air in the trumpet, and that 
acceleration in the motion of the valve corresponds to 
double acceleration of the air in the trumpet. When 
this is worked out mathematically, it is found that 
the air wave provided in the trumpet is the differential 
of the wave on the record; in other words, the har- 
monics are reinforced, or a richness is imparted to the 
sound. Another feature of the auxetophone is an in- 
genious little "viscous connection," as it is called, 
introduced between the needle and the valve, which 
adds to the softness of the tone, and its action may 
be compared to the effect of the moisture in the throat 
of the singer, or the effect of age and playing in mel- 
lowing and loosening the fibers in the wood of the 
violin. 

The auxetophone is a very powerful reinforcer, and 
on a calm day may be heard distinctly for two or three 
miles, and speech may be followed in every word from 
two to five hundred yards at least. The device has been 
acquired by the Gramophone Company, of London. It 
is intended, as soon as a few adjustments and simpli- 
fications have been made to coincide with public re- 
quirements, to install auxetophones upon transatlantic 
liners for the amusement of passengers. 



MOVING PLATFORM SUBWAY FOR NEW YORK CITY. 

Toward the close of November last year, there ap- 
peared before the Board of Rapid Transit Railroad 
Commissioners of this city several leading railroad 
officials and engineers, with a proposal to build a mov- 
ing platform subway below Thirty-fourth Street be- 
tween First and Ninth Avenues in this city. The spon- 
sors of the new scheme are men of broad experience 
and high technical qualifications, as will be seen when 
we mention that they included Mr. Stuyvesant Fish, 
president of the Illinois Central Railroad, Gen. Eugene 
Griffin, first vice-president of the General Electric Com- 
pany, and Mr. Louis B. Stillwell, the electrical engi- 
neer of the Interborough Rapid Transit Company; and 
in the record of their testimony, given before the Rapid 
Transit Commission, the proposed moving platform is 
indorsed with a unanimity which is a guarantee that, 
so far as the mechanical and commercial aspects of the 
scheme are concerned, it is thoroughly practicable. The 
proposal was to build a continuous moving platform 
across Manhattan Island, under 34th Street, with a 
loop at each end, both the easterly-moving and west- 
erly-moving sections of the platform to be contained 
within a single tunnel. The platform was to be. built 
in four sections: First an auxiliary section, to be sta- 
tionary during the greater part of the time, and oper- 
ated only during the . midnight hours, and three mov- 
ing sections, traveling at the respective speeds of three, 
six and nine miles per hour, the fastest section to be 
provided with cross seats throughout its entire length. 
The company stated, before the Rapid Transit Commis- 
sion, that the platform would have a capacity for 
delivering at a given point forty-eight thousand seated 
passengers per hour, and it was stated that an arrange- 
ment would be made with the present Subway Com- 
pany for a transfer of passengers. 

Subsequently to the presentation of the scheme, the 
Metropolitan Street Railway Company, which controls 
all the street railways in New York city, and intends 
to be one of the most active bidders for the construc- 
tion of further subways, argued strongly against the 
giving over of such an important thoroughfare as 
Thirty-fourth Street to a moving platform, and offered 
to build a subway system which would include Thirty- 
fourth Street as an important link therein. The mat- 
ter was thoroughly argued before the Rapid Transit 
Commission, and that body decided at its last meeting 
to reserve Thirty-fourth Street for a four-track sub- 
way, not necessarily as a part of the Metropolitan 
scheme, but for whatever company might be the suc- 
cessful bidder for a subway system that included the 
Thirty-fourth Street subway as part of it. At the 
same time, it was intimated to the promoters of the 
moving platform subway that if they were willing to 
consider some other important cross-town street, such 
as Twenty-third Street, the Rapid Transit Commission 
would be ready to entertain a proposal. 

In coming to this conclusion six out of seven mem- 
bers of the Rapid Transit Commission that were pres- 
ent voted against the installation of the moving plat- 
form on Thirty-fourth Street, the objections being 
directed, not against the moving platform as such, but 
against its appropriation of a thoroughfare which, be- 
cause of its contiguity to the new Pennsylvania Rail- 
road station, would form the most important cross- 
town link in the future complex system of subway 
transportation in New York. We cannot but think 
that, all things considered, the decision of the Commis- 
sion was a wise one, and that the first level below the 
street surface on Thirty-fourth Street should certainly 
be reserved for a system of transportation identical 
with that under which the greater part of the future 
subway system will be operated. At the same time, 
there is unquestionably a great future for the mov- 
ing platform. Its enormous capacity, which is far 
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greater than that of a line operated by electrical cars, 
renders it an ideal system for operation where traffic 
is greatly congested, and it is to be hoped that the sug- 
gestion of the Rapid. Transit Commission as to Twenty- 
third Street will be adopted, and a moving platform 
subway built below that important thoroughfare. 

The engraving which we give on the front page of 
this issue shows clearly the general arrangement and 
detailed construction of the moving platform. It is a 
sectional perspective view, taken at one of the stations, 
of which there will be one to every block to the num- 
ber of ten in all. The subway itself will be con- 
structed of reinforced concrete, and between the sta- 
tions it will be divided into two equal halves by a 
vertical partition wall provided with manholes. The 
whole section of the tunnel will be 30 feet wide by 14 
feet in height. Eight feet of this height will be above 
the platform level and 6 feet below, the last-named 
dimension being sufficient to give headroom for opera- 
tors and inspectors of the driving machinery. The 
moving platform proper consists of three continuous 
lines of steel plate covered with rubber to insure a safe 
footing. The plates overlap laterally at their edges. 
The fourth platform, shown in our drawing as adjoin- 
ing the station platform, is an auxiliary which will 
be run at a speed of 3 miles an hour, and used only 
for a few hours after midnight when travel is light- 
est, at which time the main moving platform will be 
stationary. The first moving platform will run at a 
constant speed of 3 miles an hour; the second at 
6 miles, and the third platform at 9 miles an hour. 
The first two platforms will be known as stepping plat- 
forms, and the third, which is considerably wider, will 
be provided with transverse seats. To assist passen- 
gers in moving from one platform to another, the two 
stepping platforms will be provided with lines of verti- 
cal posts placed at frequent intervals. 

The platforms will be built in sections, each of 
which will be about 6 feet long, and the abutting 
ends of the sections will be struck to a radius which 
will permit of the platform curving around the termi- 
nal loops at First and Ninth Avenues. Extending 
. longitudinally beneath each platform is a pair of 
I-beams, the upper flanges of which are riveted to the 
bottom of the platform, while the lower flanges serve 
to support the weight of the platform upon pairs of 
wheels which are carried upon transverse shafts 
mounted at intervals of 2 feet 9 inches, upon concrete 
piers, as shown in the engraving. Between each pair 
of longitudinal I-beams is carried a pair of horizon- 
tal guide wheels, which engage a guide rail that serves 
to keep the platform in proper alinement. At every 
75 feet, 10-horse-power motors are mounted on the floor 
of the subway, and are connected by a chain drive with 
1?he transverse shafts, which carry what might be 
called the driving wheels of the platform. The grada- 
tion in the rate of speed of the sections of the plat- 
form is secured by varying the diameter of these driv- 
ing wheels, which are 8 inches in diameter for the 
3-mile, 16 inches in diameter for the 6-mile, and 24, 
inches in diameter for 9-mile platform. The driving 
wheels are covered with rubber, as are the horizontal 
central guide wheels, and consequently the motion of 
the platform will be both smooth and silent. The suc- 
cessive sections of the platform are coupled together 
by means of long links 46 inches in length, and the 
coupling pins are placed at the center from which the 
curves of the abutting ends of the platform sections 
are struck; consequently, the opening between the 
joints may be reduced to a minimum, and a smooth 
and continuous surface presented for walking, with no 
open spaces to bewilder or trip the passenger. 

The stations on each block are provided with two 
exits and two entrances, which are equipped with mov- 
ing platforms arranged as escalators. There are two 
chopping boxes on each side, and eighteen turnstiles 
are provided for exit, so that there is no interference 
between incoming and outgoing passengers. 
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Meteorological Summary, New York, N. Y.j 
April, 1905. 

Atmospheric pressure: Highest, 30.40; lowest, 29.30; 
mean, 29.88. Temperature: Highest, 76, date, 21st; 
lowest, 31, date, 17th; mean, 49.8; normal, 49. Warm- 
est mean, 54, 1871. Coldest mean, 41, 1874. Absolute 
maximum and minimum for this month for 35 years, 
90 and 20. Average daily temperature deficiency since 
January 1, — 1.2. Wind: Prevailing direction, NW.; 
total movement, 8.628 miles; maximum velocity, 56 
miles per hour. Precipitation, 2.45. Average for this 
month for 35 years, 3.28. Deficiency, — 0.83; since 
January 1, —2.11. Greatest, 7.02, 1874; least, 1.00, 
1881. Thunderstorms, 4th, 5th, 10th, 14th, 21st. Snow- 
fall, trace. Killing frost, 19th. 



Power Below the Niagara Falls. 

To the Editor of the Scientific Ameeican: 

In your editorial of April 8 re the vandalism at 
Niagara Falls, you spoke of the danger to the beauty 
of the famous and delightful "Falls of the Niagara." 
Now, why is not some mention made of that great 
source of power to be obtained from that 106 feet 
difference of level between the foot of the falls and the 
town of Lewiston? Could not this power be made 
available by means of a dam somewhat similar to 
that now nearing completion at Croton? 

It seems to me that modern engineering practice 
should be able to overcome the difficulties there, and 
make Lewiston and the neighborhood the greatest 
power district in the world, and give to mankind un- 
limited quantities of that clean and ever-increasingly 
useful source of power, light, and heat. 

Walkerville, Ont, April 24, 1905. M. Price. 

[It would be quite possible to develop the energy of 
that portion of the Niagara River lying between the 
falls and the lake; not by building a dam, but by' a 
shaft and tunnel. It would, however, be a very costly 
undertaking. — Ed.] 

< ) ( ) » _ 

Dangers in the Use of Soap. 

To the Editor of the Scientific American: 

In the Scientific American of March 4 there was 
an article by Mr. G. F. Shaver, telling of the awful 
effects following the use of the soap in public toilet 
rooms. I beg leave to tell the other side of the story. 
While in the employ of the State Board of Health of 
New Hampshire, I performed a large number of ex- 
periments to determine the relations of the use of 
various soaps to the transmission of disease. I made 
careful bacteriological study of seventy-five cakes of 
soap, obtained from as many sources, including hotels, 
machine shops, railroad stations, a sewage disposal 
plant, various kitchens, two abattoirs, and a number 
of specimens from a public bath, and was unable to 
find living germs on any of them. Another set of ex- 
periments was conducted, to find how long germs 
would live on soap. A cake of soap was put in a 
sterile dish, and inoculated with living germs from 
strong cultures and placed in the incubator. This was 
repeated with many varieties of soap and twelve of 
the most virulent varieties of germs. In no case did 
the germs live more than four hours, and that only 
once. The germs were all dead in less than a half 
hour, with but three exceptions. Bacteriological ex- 
aminations were made of twenty new cakes of soap, 
and no bacteria were found on any of them, although 
on one cake of "antiseptic soap" we found a pure cul- 
ture of a non-injurious mold, and we were able to 
grow this variety of mold on other cakes of the same 
soap, but not on the ordinary soaps, such as most 
commonly used. We found that the soaps selling for 
five and ten cents per cake would kill the germs planted 
on them in slightly less time than the higher-priced 
soaps; this probably being due to much greater alka- 
linity. 

These experiments were not done for any soap com- 
pany, but were in connection with an extensive study 
of sterilization for operations in places other than 
hospitals. We concluded that soap in the farmhouse 
of ordinary cleanliness is safe to use for any purpose 
of cleaning. A. P. Merrill, M.D. 

519 North Street, Pittsfield, Mass., April 30, 1905. 



Motor vehicles are to replace the horse-drawn omni- 
buses in Berlin. It is intended that in the course of 
the next twelve months the omnibus horses shall be 
completely abolished in the German capital. If true, 
this is good news for the continental motor manu- 
facturers. 



A Hint to Inventors. 

To the Editor of the Scientific American: 

It frequently happens that even some of our most 
prolific inventors are at a loss for something to in- 
vent, and a hint now and then, if acted upon, will 
"help them out." Successful inventors usually cast 
about for something for which there is an urgent de- 
mand, and which would come into general use. Just 
now there is a demand for a reliable signal to prevent 
railway collisions, i. e., a certain class of collisions. 
The causes of collisions are so various in their char- 
acter, that they may properly be classified. But this 
proposition has nothing to do with collisions between 
stations, but more particularly with such as occur in 
yards, or on sidings at small stations, or at any place 
on the line where there is but one siding. 

It frequently happens that the siding is too short 
to accommodate a train and keep the main line clear. 
This class of collisions is far more frequent than form- 
erly. The roads have increased the length of trains, 
while the length of the sidings remains the same, and 
the trains, being heavier than usual, frequently get 
stalled before they can clear the main line, even if the 
side tracks were long enough. It not infrequently 
happens that the side track is so short or the train 
so long that the train on the siding covers the main 
line at both ends. This state of things will bring dis- 
aster to trains running in either direction and the 
one on the siding, as has been reported on several oc- 
casions. 



Within the last few years the most disastrous col- 
lisions have resulted from the inability of too long 
and too heavily laden trains to clear the main line in 
time to prevent disaster. Sending a flag by day or a 
lantern by night to warn the incoming trains are 
wholly unreliable precautions. In dark, foggy weather, 
or at night, semaphores, flags, or lanterns cannot be 
seen in time to prevent accident, and the only reliable 
signal is something in the nature of an explosive. It 
often happens that the train crew are asleep, and 
pass all visual signals unheeded, and the only sure 
preventive of disaster in such cases is a system of 
ordinary track torpedoes operated by small wire cables, 
operated by trainmen or some responsible person, a 
part of whose duty will be to superintend the operating 
and keeping in repair of the signal appliances. This 
is not intended to act automatically. The idea is to 
stretch a small wire cable along the track on the ties 
or telegraph poles or on short posts, reaching far 
enough from the station to give an incoming train 
warning in time to stop before reaching the place of 
danger. At the far end of the wire or cable would be 
placed a number of torpedoes in a box or housing, 
this to be connected by the cable to a suitable con- 
trivance to act as a wire stretcher, located at some 
convenient point at the station. When desired to place 
the signal, the person in charge would turn a hand- 
wheel, or move a lever, or operate whatever mechanism 
may be in use to pull the wire, which would place the 
torpedoes on the rail. The wire or cable would be 
stretched taut on friction rollers, so that only a move- 
ment of the wire for a few inches would be required 
to place the explosives on the rail. A small cable 
made of about three small wires would be preferable 
to a single wire, on account of greater pliability. 
There are various appliances for stretching wires, 
some of which would operate this signal apparatus 
admirably. 

There are other details that would be necessary to 
make such a contrivance perfect, but they will readily 
become apparent to anyone who essays to complete a 
signal after the above outline. 

Within the last few years more lives and a greater 
amount of property have been destroyed for want of 
proper or reliable signals to prevent this class of col- 
lisions than from all other causes combined; and the 
explosive system, if properly constructed and kept in 
order, is more reliable than any other kind of signal 
yet devised. William S. Huntington. 



The Current Supplement. 

The current Supplement, No. 1532, opens with an 
account of the recent explorations in Peru, carried out 
under the auspices of the University of California. 
As the result of these investigations, it will be easier 
to give correct chronological position to each Peruvian 
culture which may be discovered. Excellent illustra- 
tions accompany the article. The famous French chem- 
ist, M. Berthelot, writes on "Receptacles of Quartz 
and Their Uses in Chemistry." Prof. William J. S. 
Lockyer concludes his highly instructive paper on 
"Our Sun and Weather." A great many although not 
all deep-sea fishes possess luminous organs, which vary 
remarkably in details in the different species, yet show 
a general resemblance to one another and to the analo- 
gous organs of cuttlefishes. These luminous organs 
are described in an interesting paper by Prof. Brauer. 
Dr. Alexander Roberts gives a simple explanation of 
variable stars. The new section of electric railroad 
which has been built up Mount Vesuvius is fully de- 
scribed and illustrated by the English correspondent 
of the Scientific Ameejcan. The well-known naval 
architect, George W. Dickie, discourses eloquently on 
"The Man and the Ship." Perhaps in no country in 
the world are workingmen so protected by the state 
and cared for as in Germany. Insurance is more or 
less compulsory. The system which has been worked 
out by the government is disclosed in an instructive 
article. Thomas Holgate reviews recent gas and oil 
engine generators. The usual Electrical Notes, Engi- 
neering Notes, and Science Notes will be found in their 
accustomed places. 



Discovery of a Tentli Satellite of Saturn, 

Prof. W. C. Pickering, of the Harvard University 
Observatory, has discovered a tenth satellite of Saturn. 
The stages of the discovery from the first suspicion of 
its presence to the confirmatory evidence extended over 
some years. 

The discovery of the ninth satellite was also made 
at the Harvard Observatory by Bond in 1848. The 
new satellite has a period of revolution of twenty- 
one days, or a little less than that of Hyperion, a near- 
by satellite, which revolves around Saturn in twenty- 
one days and six hours. 

The new satellite has an estimated diameter of 200 
miles. It is just beyond even telescopic vision and 
only the sensitive photographic plate can catch it. The 
motion of the satellite is direct— against the hands of 
the watch viewed from the north — in a plane consider- 
ably inclined from the plane of the rings. 
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THE VIAGRAPH : AN INSTRUMENT FOR MEASURING 
ROAD WEAR. 

BY CHARLES LAVELL. 

A most ingenious invention is the viagraph, an in- 
strument for measuring and registering wear in road 
surfaces. During a recent dispute between the London 
County Council and a firm of paving contractors, it 
furnished data of the most valuable and unimpeach- 
able character, putting into evidence facts which there 
was no disputing. In appearance 
the viagraph somewhat resembles a 
child's sled. Its body consists 
mainly of two parallel runners, 12 
feet long, made of mahogany, with 
brass fittings. Between these, and 
protected from the elements by a 
glazed cover, is placed the record- 
ing mechanism, a combination of 
highly ingenious yet easily compre- 
hended devices. 

When the viagraph is prepared 
for a test, the principal recording 
factors — a steel-shod skate, shaped 
like a section of an ordinary cart 
wheel, 40 inches in diameter, and a 
cog-wheel — are both brought into 
contact with the surface to be sur- 
veyed. The skate and wheel are 
each connected, by means of delicately adjusted lev- 
ers, with a paper-bearing cylinder, upon which, as the 
instrument travels, two lines are reproduced by means 
of pens; one records the profile of the road traversed 
in a more or less agitated line, on a scale of y 8 inch 
to the foot; the other indicates a datum line. As the 
skate drops into a rut, so the lever connected there- 
with records the inequality upon the paper chart. 

Not only does the instrument record in a profile map 
the inequalities over which it passes, but it places the 
fact in an even more comprehensive form by indicat- 
ing, on a system of decimal dials, the sum total of 
such unevennesses in feet per mile. By means of a 
ratchet wheel and delicate 
triple pawl, the registra- 
tion of upward movements, 
i.e., where the instrument 
passes over pebbles or 
other loose rubbish lying 
above the surface, is 
avoided. 

It will be obvious that 
in order to compare the 
condition of one tested 
surface with another, a 
standard length of road 
must be employed as a 
unit. For this purpose, 88 
yards, as being the 1-20 of 
a mile, is measured auto- 
matically upon the paper 
cylinder, and a bell warns 
the operator when this 
distance (represented by 
33 inches of paper on the 
drum) has been covered, 
when his assistant imme- 
diately ceases towing. 

By taking impressions 
of recognized excellent 
roads, comparisons can eas- 
ily be made between the 
tested surface and others. 

It is usual in making 
these tests to take several 
diagrams from the crown 
and sides of the road un- 
der survey, striking an 
average to arrive at the 
amount of depreciation. 

The following table has 
been drawn up, which will 
enable the surveyor to see 
at a glance* under which 
head the road he has sur- 
veyed with the viagraph 
may be classified. 

The instrument is drawn 
over the road under test 
by means of a cord, which 
should be handled intelli- 
gently, as uneven towage, 
jerking, or twisting the 
apparatus is apt to affect 
the accuracy of its results. 

Such an instrument cannot be too highly recom- 
mended to the notice of road surveyors and others who 



are responsible for the making and upkeep of high- 
ways. In disputes between municipal authorities and 
contractors, the value of such an infallible means of 
checking wear and tear upon roads will be obvious. 
Eye inspection in such cases is most misleading, 
and its value practically nil, because no two witnesses 
could estimate the depreciation alike. And in binding 
contractors to a definite quality in maintaining and 
laying down roads, the viagraph affords undeniable 




The Operative Mechanism of the Viagraph. 

proof of its merits, as it will indisputably convict the 
contractor in the case of excess of wear or neglect— 
or worse. 

The writer is indebted to Messrs. Glenfield and Ken- 
nedy, of Kilmarnock, Scotland, N. B., for diagrams 
reproduced here. 



A new process, of taxidermal value, has been de- 




Numerical index of unevenness in 
feet per mile. 


Condition of road surface. 


15 

30 

45 

60 

80 to 100 


Excellent. 

Good. 

Fair. 
Passable. 

Bad. 
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THE VIAGRAPH : A ROAD-TESTING MACHINE. 



vised by an English naturalist, Mr. Charles D. Head, 
for stuffing animals and birds, the feature of which 
is that the objects are rendered life-like. The skins 
are made permanently soft and pliable, and can be 
moved freely into natural positions. The process is 
principally a specialty in skin-dressing, and free move- 
ment is left in every joint of the body. Another 
point is that the skins and feathers wear well, and 
can withstand considerable rough usage. 



THE MAKING OF A GOBELIN TAPESTRY. 

The art of transmitting ornamental figures or d© 
signs on the loom is probably nearly as old as that of 
painting them on a wall or a panel. The Egyptians, 
the founders of so many industries, knew at an early 
age the art of ornamenting fabrics by weaving, em- 
broidery, and the application of colors. In the sub- 
terraneous temples at Beni-Hassan, the wall paintings, 
which date back to 3000 B. C, show the representa- 
tion of an upright loom, which in 
general arrangement and even in 
detail is singularly similar to that 
used to-day. Nor are historical 
proofs wanting that the Egyptians 
of the time of the Pharaohs pro- 
duced fabrics of extraordinary rich- 
ness and fineness, which might be 
compared favorably with examples 
of the modern industry. The same 
may be said of western Asia and 
Greece. The ancient authors are 
unanimous in proclaiming the mag- 
nificence displayed by Babylon and 
Nineveh in textile hangings and 
carpets, and there are many records 
of the enormous prices paid by 
nobles and patricians of Rome for 
Babylonian tapestries. The oldest 
pieces of tapestry extant to-day do not date back fur- 
ther than the end of the twelfth century, and there 
are but a few of these. Undoubted evidence exists that 
all these specimens were produced in Germany about 
the year 1200. During the thirteenth century, tapestry 
making is supposed to have found its re-birth, and 
according to the old historians many important exam- 
ples must have been produced, though only one exists 

to-day. The fourteenth 
century saw the rise of the 
art to great strength and 
importance, especially in 
France and Flanders. 
Paris, Arras, and Brussels 
secured for themselves the 
supremacy, owing to the 
skill of their weavers. The 
fifteenth century was the 
golden age of tapestry 
making, and the ateliers 
of northern France and 
Flanders rose to a height 
and attained a perfection 
in this art hitherto un- 
known, Arras eclipsing all 
its rivals. In this century 
the industry was started 
in Italy by emigrant weav- 
ers from France and Flan- 
ders, and soon the Italian 
painters furnished de- 
signs for tapestry, not only 
for their own weavers, but 
also for those of all other 
countries. The sixteenth 
century and the Renais- 
sance consecrated the part 
the middle ages had as- 
signed to tapestry, and saw 
the rise of the Italian 
weavers to an equal with 
those of other nationali- 
ties. Jn the seventeenth 
century occurred the estab- 
lishment of the world-fa- 
mous Gobelin factory in 
Paris, and from that time 
France steps into the front 
rank in the art of tapestry 
making, which it has held 
ever since. During the 
eighteenth century tapes- 
try held its own or even 
increased in popularity 
though changing in style, 
but with the end of that 
century we come to the 
end of the last important 
era of the industry, fol- 
lowed by its gradual de- 
cay. Up to within a few 
years the Gobelin factory 
alone, of the innumerable 
ones formerly engaged in 
the industry, has contin- 
ued in operation since the period above mentioned. 
In recent years tapestry making has had a sort of 
revival, and thanks to the efforts of a few men of 
taste, is beginning to take its rightful place in the 
world of art once more. Besides the two factories of 
the French government, the Gobelins and the Beau- 
vais, there are a number of private establishments of 
some importance in France, in Italy, and in Germany. 
A factory was started in England in 1876, but was 
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Dyeing the Yarn. 



Low-warp Horizontal or Basse Lisse Loom. 




Loom with Heddles for Lifting Alternate Warp-threads to Allow Passage of the Bobbin. 



Passing the Bobbin Under the Warp-thread. 




Ironing the Finished Tapestry. 



Passing the Bobbin under the Warp-thread. 




Sewing and Finishing the Tapestry as It Comes from the Loom. 

THE MAKING OF A GOBELIN TAPESTRY. 



Winding the Large Bobbins. 
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not economically managed, and failed. The making 
of tapestry in this country is only of comparatively 
recent date and, we believe, was first introduced in 
1893, when Mr. William Baumgarten, of New York, 
set up the first loom in this city, and imported the 
first French weaver. Since then, this modest begin- 
ning has grown into a factory of considerable size, 
located at Williamsbridge, New York. While most of 
the workmen are French weavers imported from 
Europe for the purpose, Mr. Baumgarten has wisely 
begun to apprentice American boys to the trade, with 
the intention of eventually making the industry truly 
a native one. 

Tapestry making is intermediate between embroid- 
ery and true weaving. Tapestry is a fabric worked 
on a chain of threads, which are drawn vertically, 
haute lisse, or horizontally, basse Hsse, and around 
which are woven the colored threads of silk or wool, 
thus making one body and producing a stuff in which 
the lines and tints form combinations analogous to 
those which the painter obtains with his brush or 
the mosaic worker with pieces of colored marble. The 
laying in of the colored threads is, done entirely 
by hand, and the weaver follows line by line the paint- 
ing he is to copy. In the high-warp or haute lisse 
loom, two uprights of wood or iron 
support two movable cylinders, en- 
souples, one at each end, on which 
the warp threads are stretched at 
will. These threads are usually 
the length of the tapestry, which 
is rolled up on the lower cylinders 
as the work progresses. The weav- 
er works at the back of the loom, 
where the design is sketched on 
the warp threads. He places the 
cartoon behind him, using it to get 
the design and match the colors. 
Occasionally he steps around to the 
front to get the effect on the right 
side. The threads are woven in 
and out like basket work, a little 
patch of color at a time, the differ- 
ent colors being wound on separate 
spindles or bobbins, and the proper 
warp threads being lifted by hand 
to permit the passage of the bob- 
bin. E'ach portion of the weave 
must be traversed twice, as only 
alternate threads are covered on 
the right side. Thus tapestry is a 
double cloth. 
When the thread 
has been woven 
only one way, it 
is called a half- 
pass; when it is 
turned back the 
other way, com- 
pleting the cov- 
ering of the 
warp, it is called 
a woof. When 
the weaver has 
finished using a 
given color, he 
does not break 
the thread, but 
leaves the spin- 
dle hanging at 
the back till he 
requires the col- 
or again. When 
two or three 
threads have 
been added to 

the weave, they are forced or compacted together and 
against the already completed portion by means of a 
flat, short-toothed, metal comb in the hand of the 
worker. It will readily be seen that in the vertical 
lines of a design, in weaving the colors, open slits 
will be left, which must be afterward sewed together. 
For this reason many of the Oriental tapestries have 
no lines running in the direction of the warp, but only 
zigzags. 

The low-warp or basse lisse loom is similar to the 
above, with the difference that the two cylinders are 
fastened to supports parallel to the ground, so that the 
warp threads instead of being vertical are horizontal. 
The cartoon is placed beneath the warp threads, so 
that the weaver may watch his work and the model 
at the same time, the design not being sketched on the 
warp threads. In this loom the warp threads are 
moved by heddles connected to treadles, leaving both 
hands free for the weaving. The work may conse- 
quently be done more rapidly, but is not as satisfac- 
tory, as the weaver can see it but imperfectly till it is 
completed. The colored threads are first wound on 
large bobbins, and then as the weaver requires them 
are wound on the small bobbins used in the work. 

The warp threads are white cotton or wool, while 
the colored threads are wool or silk with silver or 



gold threads as required by the design. The dyeing of 
the multitude of tints used in the work is in itself an 
art requiring no little skill. The most imperishable 
vegetable dyes only are used, and the raw cotton, wool, 
or silk is all of American manufacture. 

The very finest work is done on the haute lisse 
looms, though it is claimed that there is really little 
difference in the quality of the tapestry from these 
and the basse lisse looms. The looms shown in the 
photographs are all of the latter kind. It appears 
almost marvelous that representations so true to life, 
so accurate, and of such beauty in drawing, coloring, 
and execution, can be made with so primitive an appar- 
atus, and to the skill alone of the weaver and of the 
designer is credit really due. 



A NOVEL FIVE-WHEELED AUTOMOBILE. 

The automobile shown in the accompanying illustra- 
tions has been designed upon the same principle as a 
snow locomotive which we illustrated in our 1903 
Automobile Number. It is propelled by a drum-like 
fifth wheel, arranged under the center of the vehicle 
to run in bearings on two hinged arms, which project 
downward at a slight inclination, and are drawn for- 
ward by tension springs. The idea of these springs 




Side View of the Complete Automobile, Showing Transmission of Power to 

Drum by Gears. 







The Machine with Bonnet Removed, Showing Small Amount 
of Machinery Beneath. 



Rear of Car, Showing Construction of Drum, Which is Here 
Shown Driven by a Chain. 

AUTOMOBILE PROPELLED BY A FIFTH WHEEL, OR DRIVING DRUM. 



is that they tend to hold the wheel against the ground, 
and increase its tractive power. This tension is under 
the control of the operator when the 'machine is trav- 
ersing a bad road. On any other than a very bad 
road, it is entirely automatic. When the engine turns 
the drive wheel, and the vehicle is hard to start owing 
to a bad road, or an obstruction in front of the wheels, 
the drive wheel will take practically the entire weight 
of the vehicle on itself, thus increasing its traction 
and relieving the other wheels of any considerable 
weight. The drive wheel is made hollow and used as 
a muffler, or, when a steam engine is used for power, 
it can be both the muffler and water tank as well. Be- 
sides doing away with the differential gear, this simple 
fifth-wheel arrangement makes possible a solid rear 
axle, and also renders unnecessary the use of rubber 
tires on commercial vehicles. The construction of the 
wheel may be seen from the illustration showing the 
rear of the automobile. It has two side disks, be- 
tween which are bolted face plates of soft cast steel, 
which are practically indestructible, and which, on 
granite or stone pavement, will not slip, as this metal 
will hold on stones when the weight is all upon a 
single driving wheel. These plates are readily re- 
movable, and can be replaced in winter by toothed 
plates for use on ice or snow. When the machine is 



running on- soft sand or mud, it is driven through the 
flat plates, but on any ordinary road, the side disks do 
the driving. The vehicle shown has a 4 x 4 four- 
cylinder, horizontal, gasoline moter, placed at the 
front. The transmission is from the engine to a 
countershaft, and from the countershaft to the driving 
wheel by means of a chain. A gear transmission can 
be used, and is found preferable with heavier machines. 
In the side view of the complete automobile, the drum 
is shown driven by gears, while in the rear view a 
chain drive is employed. The drum of this vehicle is 
26 inches in diameter and has a 5-inch face. A drum 
of this width, with the side disks shod with rub- 
ber tires, has been found sufficient for an ordinary 
two to five passenger automobile. The picture show- 
ing the machine mounting four 6-inch blocks demon- 
strates its tractive ability. As most of the weight 
comes upon the center driving wheel, the latter easily 
raises the car over obstructions. With longer arms for 
carrying the driving wheel, the inventor has been able 
to easily surmount 10-inch blocks in the manner 
shown. These driving arms are hinged about the 
countershaft, which also carries a planetary gear trans- 
mission.. The tractive ability of this little machine is 
shown by the fact that it hauled two heavy coal 
wagons, weighing two tons each 
without a load, but with the wheels 
of one of them locked so as to slide. 
It was necessary to place two men 
on the rear of the machine to keep 
it from being lifted off the ground, 
and every time the machine was 
started, the front end would be 
lifted momentarily, and afterward 
rest but lightly on the ground. 

The inventor of this machine, 
Mr. George T. Glover, of Chicago, 
111., states that this principle can 
be applied to heavy commercial 
automobiles, which can be made not 
only to propel themselves success- 
fully, but also to haul heavy loaded 
trucks. He has under construction 
trucks of 100 and 200 horse-power, 
the latter being fitted with a twelve- 
cylinder engine, and being designed 
for the purpose of hauling a train 
of stone-laden wagons. 

The fact that the fifth-wheel 
automobile carries practically all 
the weight on its driving wheel, 
which has a 
tendency Lo 
raise the ma- 
chine and get 
under the load 
when power is 
applied, makes 
it possible to 
use this ' ma- 
chine under 
conditions 
where the ordi- 
nary method of 
propulsion b y 
the rear wheels 
has been found 
wanting on ac- 
count of insuffi- 
cient traction. 
Such a ma- 
chine can, there- 
fore, be used 
on plowed fields 
or muddy roads, 
and should be 
found invaluable to the farmer for haulage work about 
the farm, as well as for drawing his produce to mar- 
ket. The fact that this system of propulsion has been 
I11 successful use for several years on a huge snow 
locomotive, thus demonstrating its entire practicabil- 
ity, should make it apparent to all that it is a step in 
the right direction toward the perfecting of commer- 
cial vehicles. 

* * » ¥ * • 

A gasoline motor omnibus traffic service has been 
inaugurated in the Isle of Wight, which will perform 
the various functions of transporting passengers, 
freight, newspapers, and collecting mails. All the 
principal towns and villages of the island are to be 
linked together, so 'hat a cheap, frequent, and rapid 
service is offered id even the most rural outlying 
parts. The omnibuses are provided with accommoda- 
tion for transporting five hundredweight of freight on 
the roof, without in any way impeding the view of 
outside passengers. Also, each omnibus is fitted with 
a pillar-box for the collection of letters. By an ar- 
rangement with the Postal Department, passengers 
and the general public will be able to post letters at 
any of the usual stopping-places. Every village in the 
island will therefore have as many dispatches as ttte 
principal town of Ryde, from which the service runs. 
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BEE CULTURE FOR MEDICINAL PURPOSES. 

i ood probably does not follow the 
use of insects as a cure for dis- 
ease. Nevertheless, the theory of 
the rheumatism-relieving power of 
the bee is one of long standing, 
especially in some country dis- 
tricts. Scientists have, on the 
whole, been very skeptical of the value of this dis- 
covery, and of late years little has been 
heard about it. Recently, however, the 
subject has been revived, thanks to judic- 
ious advertising by bee-raisers. Its re- 
crudescence has been such that a large 
firm of manufacturing chemists of Phila- 
delphia, so the fable runs, is buying up 
bee stings, with the noble intention of 
eventually cornering the supply. 

An apiarist of Philadelphia, who has 
placed a collection of bee-hives on the roof 
of his place of business, imagines that bee 
stings can be sold with profit at $10 a 
thousand. 

The method of obtaining the stings 
presents the only real difficulty, the sup- 
ply being practically unlimited. This 
genius proposes to make use of the bees' 
well-known aversion from the odor of a 
horse. He thinks that the insects will con- 
siderately shoot their darts into a rubber 
cloth which has been rubbed upon a horse, 
and that they will thus supply him with a 
million stings a week. 

To ascertain the rapidity with which the 
stings could be removed from the insect, 
the apiarist allowed the bees to sting his 
arm, which ordeal he endured with true scientific for- 
titude. He found that the stings could be collected 
in this manner at the rate of one in two seconds. 
He cherishes the popular delusion that while the 
bee dies when the dart is removed, the latter re- 
mains very much alive apparently, and bores its way 



of tissue taken from the body of the insect with 
the dart. Very often this is sufficient to cause death; 
but if the sting be broken off close to the body, no 
permanent harm to the bee itself will result, save that 
the sting is not restored. 

Prof, Benton considers it impracticable to obtain 
any great number of stings by the means suggested 
by the Philadelphian experimenter. To illustrate 
how futile it would be to undertake to monopolize 




A Quick Downward Jerk Precipitates the Bees on the Roof. 



the sale of bee stings or the poison therefrom, he 
stated that a hive or colony of bees ordinarily 
contained 30,000 to 60,000 insects. There are many 
apiaries in the United States, varying from a very 
small number to a large number of colonies. For 
instance, one in California has 1,200 colonies; one in 



Radio-Active Minerals. 

S. M. Losanitsch, in examining a number of min- 
erals from Servia, found that the minerals containing 
mercury from the districts of Avala and Bara showed 
strongly-marked radio-active properties. After con- 
tinuing his examination upon minerals from different 
countries, he^ found only those coming from Idria 
(Austria) to be radio-active. The author is of the 
opinion that the active portion of these minerals is 
formed of an element which is different 
from radium, which he designates as radio- 
mercury. It has a smaller active power 
than radium, and unlike the latter is easily 
volatilized, seeing that after heating the 
mineral it fails to show any more radio- 
activity. A new mineral has recently been 
discovered in Ceylon among the specimens 
which were examined by the Mineral Sur- 
vey together with technical section of the 
Imperial Institute. At first the specimens 
in question were taken for monazite and 
uranite. Samples were sent to the Insti- 
tute for analysis. The first of these was 
found to be thorite or silicate of thorium, 
and not monazite as was supposed. As 
to the mineral which was thought to be 
uranite, this was found to be a new variety 
and was named thorianite. It is said that 
the thorianite contains the highest percent- 
age of thorium of any mineral which li :s 
yet been discovered. This may be of im- 
portance for the region, seeing that thor- 
ium is now coming into use for incan- 
descent lighting. Besides, the new mineral 
is radio-active and may perhaps prove a 
source of radium. In this connection we 
may mention the recent experiments of Himstedt, re- 
lating to an emanation which he finds to come from 
spring water and also from petroleum. Ordinary 
water which has air passed through it does not act 
upon this air and cause it to become a conductor of 
electricity, but it is quite the contrary in the case 




A Pennsylvania Apiary, 



Removing a Bee That Has Stung the Bee-Keeper. 



deeper into the skin through some reflex muscular 
action. The expert advanced the fanciful opinion that 
the poison of the honey bee is a neutralizer, attacking 
the irritant and relieving the pain by neutralizing the 
acid in the blood. 

Prof. Benton, the bee expert of the Entomological 
Division of the Agricultural 
Department, when consulted 
on this subject, by no means 
agreed with the sting-collector. 
While not denying the remote 
possibility that the poison of 
the bee may be efficacious in 
some rheumatic cases, it has 
no effect in most. He him- 
self has rheumatism at cer- 
tain times of the year, al- 
though he has been stung by 
bees many thousand times. At 
his own suggestion, he took a 
honey bee, and holding it by 
its wings, allowed the insect to 
sting his hand, and then sepa- 
rated the body from the sting. 
This, however, the bee is able 
to do by its own strength. 
Then the sting, by a convulsive 
muscular action, forced its 
way still deeper into the flesh, 
as explained before. But the 
separation of the sting from 
the body of the bee by no 
means kills the bee. That re- 
sult depends upon the amount 



Texas, the same number; one in Arizona, 1,100; one 
near Albany, N. Y., 725; one at some other point in 
New York State, 1,700. Taking the number of bees in 
a colony as 50,000, and multiplying it by 1,700, one 
may see the absurdity of attempting to monopolize 
the business. 




of water and crude oil which is taken directly from 
a spring or well. Inversely, a current of radio-active 
air which is sent through an inactive liquid makes the 
latter active. It seems that there is a tendency to 
establish a kind of equilibrium between the liquid and 
the gas like that which is characteristic of gaseous 
solutions, and there may thus 
be a certain relation between 
the quantities of emanations 
contained in the liquid and the 
gas. This may explain why 
we may observe a lessening of 
the conductibility of the air 
in a room, when liquids are in- 
troduced which absorb some of 
the emanation. He finds that 
the emanation condenses be- 
tween temperatures of — 147 
and — 154 deg. C. It is not 
destroyed by acids or bases, nor 
by the electric spark. 



A Bee Colony on the Roof of a House 
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A New Property of Radium. 
— Prof. Chaveau announced in 
a recent communication to the 
Parisian Academie des Sci- 
ences that radium emanations 
have the property of destroy- 
ing the toxicity of serpent 
venom. Viper or cobra poison, 
if submitted to the action of 
radium, is said to lose its viru- 
lence after fifty or sixty hours 
of exposure. 
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A PETRIFIED FOREST COVERING THOUSANDS OF 
ACRES. 

BY CHARLES ALMA BTERS. 

Lying in the eastern part of Arizona, scarcely out- 
side the borders of the Painted Desert, and glistening 
like a field of huge, rare gems under the rays of the 
seldom clouded sun, is the famous Petrified Forest of 
the United States. It is a parched and almost barren 
expanse, covering several thousand acres, strewn with 
prostrated monuments to epochs in the history of 
vegetation otherwise unchronicled. 

To what age these petrified logs owe their origin, 
and of what epoch and evolutionary processes they 
mutely tell, is unknown, but their antiquity is well 
testified to by their appearance. 

The opinion, doubtless well founded, is that at some 
time in the misty past a large forest of stately pines 
grew here. Years passed, and in the course of time 
they were prostrated by some unknown force, prob- 
ably by eruptive volcanoes, to the earth, and over 
them drifted snow-like layers of sand. Next over the 
area spread the waters of an inland sea, and all traces 
of the once green forest were crowded into complete 
oblivion. After another lapse of unreckoned time the 
sea vanished, and craters belched forth volcanic 
spume, to serve as a mantle to the ocean bed. The 
forest of the past slept, forgotten. In the ever-chang- 
ing contour of the earth's surface, Nature is not always 
building. Material is indestructible and non-increas- 
able. Consequently, to follow the periods in which 
the mantle over the forest was being builded, there 
must come a reversing time. It came. Rains fell, 
and as the water hurried toward lower levels, it 
gnawed the mass and labored constantly toward the 
resurrection of the pines. Erosion was at work, and 
after centuries it has accomplished its object over 
the greater portion of the area — the logs from the 
ancient forest are revealed to modern eyes. But how 




" The Lonely Sentinel." Petrified Wood in Foreground. 

to study the effect of erosion. The mesas, many tower- 
ing sentinel-like, are composed of shale, clay, and 
sandstone, and down their sloping sides wind many 
tiny crevices. When it rains here, which is seldom 
now, water trickles down these crevices, and thus 
small particles of the mesa's substance are borne away. 
By pondering upon this sight, one is given a faint idea 



wool, though all are as hard as adamant. There are 
sections that appear as if decayed, and piles of smaller 
pieces that look enough like chips to tempt one to try 
a match on them; but picking up one of these bits, he 
finds it almost as heavy as so much lead and as dense 
as a piece of flint. The mineralogist, analyzing these 
fragments, finds in them chalcedony, topaz, carnelian, 
onyx, agate, and amethyst; and if questioned, will ad- 
vance the theory that each substance represented owes 
its existence to the state of preservation of the log at 
the time of its petrification, and to the stage :t reached 
in compactness prior to being unearthed. The govern- 
ment, since it has declared the forest a public reserve, 
prohibits the removal by the visitor of any large 
blocks, though any one is at liberty to make a collec- 
tion of smaller pieces as mementoes. 

In another section of the forest the visitor finds 
the famous natural bridge; a huge, petrified tree trunk 
spanning a canon-like ravine fifty feet wide — a bridge 
of agate and jasper overhanging the only clump of 
living trees within the forest's borders. Each end of 
the log is embedded in shale and sandstone, leaving 
one hundred feet of it either wholly or partly exposed. 
How much of its length still remains completely buried 
is unknown, but each year the action of the elements 
brings more into view. So far, time has graciously 
spared the integrity of this natural curiosity, but in 
the last few years the log has begun to show signs of 
yielding to the natural inclination of petrified trees, 
and in several places transverse cracks appear. Fearing 
that the bridge would tumble to destruction, the govern- 
ment has recently had two stone abutments erected 
under it, making of it a bridge of three spans. This 
no doubt will preserve it for at least several years yet. 

While there is a similarity between the different 
divisions of the forest, a drive to all portions of it will 
be found interesting, despite the driver's assertions to 
the contrary. During a recent visit to the forest, I 




practically 



The Petrified Bridge. 

changed they are! As they reposed in their grave, 
the sybaritic chemistry of Nature transformed them 
from sappy and sapless wood into logs of stone. 

Such is briefly the conjectured history of the Petri- 
fied Forest, which, having recently been set aside as a 
government reserve, is divided into an eastern and a 
western section, respectively containing about two 
thousand and three thousand acres of 
valueless land. Such has been Nature's 
work in the creation of the garden of 
monuments to ancient vegetation, which 
hundreds of people from all parts of the 
world are annually flocking to view. 

Leaving the Santa Fe Railroad at either 
Holbrook or Adamana, the traveler en- 
gages a carriage, and starts southward 
toward the forest. The trip at the start 
is uninteresting, for there is naught to 
view save a limitless plain; but after rid- 
ing a few miles, stray bits of petrified 
wood sparkling by the roadside begin to 
attract his attention. In a few minutes 
he espies larger and larger blocks. Pres- 
ently there appear trunks of trees, then 
huge logs, some more than a hundred feet 
long, tumbled about in confusion, or lying 
just as they were bared by the action of 
the elements in the process of resurrec- 
tion. 

The traveler is now in the Petrified For- 
est. In every direction are to be seen 
pieces of petrified wood, ranging from the 
size of a toy marble to blocks and logs 
eight and nine feet in diameter. Some 
are still partly buried beneath shale, and 
occasionally from the side and near the 
top of some mesa, with which the ancient 
ocean bed is dotted, projects the end of a 
log. Here is an excellent opportunity 



A Petrified Log Broken into Blocks. 



of the number of years that have passed since this 
thick blanket began to erode. 

Stepping from the carriage and strolling about, one 
notices segments of logs, almost always broken by 
transverse fracture, representing nearly every conceiv- 
able color, and with all of its different shades. Among 
them are black, red, white, yellow, blue, purple, and 
lavender; and each piece shows some resemblance to 




insisted on acting as my own guide, and as a result 
several places hitherto unexplored were visited. At 
one of these almost secluded spots I found a deposit 
of petrified sage-brush roots — indisputable evidence 
that the chemicals which had worked such wonders on 
the pine logs were equally as powerful in effect on 
other fibrous substance. 

Here is also study for the ethnologist. Scattered 
about over the area covered by the Petri- 
fied Forest are the remains of a prehis- 
toric race of people — the fast-disappear- 
ing remains of that race of people known 
as Aztecs, that once inhabited Mexico and 
the southwestern part of the United 
States. There are crumbling walls of an- 
cient habitations, broken bits of curiously 
painted pottery, and on the large rocks of 
a nearby cliff strange and as yet uninter- 
preted hieroglyphics. Drifting sand has 
nearly buried the old walls, but for the 
opportunity of studying this ancient ma- 
sonry many of them have recently been 
resurrected. Between these old remains 
and the not far distant dwellings of the 
Pueblo Indians of to-day there is noticed 
a striking similarity, and the belief, now 
seldom disputed, is that the latter are the 
descendants of the Aztecs. That such is 
a correct belief in the matter of gene- 
alogy is evidenced also by a similarity in 
the pottery and the arrowheads found 
here. Instead of flint, however, petrified 
wood is used for these arrow-points, and 
it evidently made good ones. 



Uninterpreted Hieroglyphics Near the Petrified Forest. 
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The Western Pacific Railroad is said to 
be fully financed. Construction will be- 
gin without delay, and the Boca and 
Loyalton Railroad has been purchased. 
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EECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

TROLLEY. — L. Leuhnberger, Van Ness, 
N. Y. The invention relates to a trolley in- 
tended for use on electrical railway cars ; and 
it comprises the arrangement on the pole of a 
pivoted harp carrying at one end the main 
roller and at the other end or end portion two 
guide-rollers, which are arranged to move to- 
ward and from each other and to carry the 
wire between them and which are held in active 
position by a spring. 

SIGNAL APPARATUS. — C. B. Gunn, Collin- 
wood, Ohio. In the present invention the im- 
provement relates to a device for indicating 
low pressure in a fluid-pressure system — as, for 
example, an air-brake line for a railway-train 
— and for giving signals from the cars of the 
train to the locomotive. Although capable of 
other uses these are the principal objects for 
which the invention is designed. 



Of Interest to Farmers. 

STANGHION-OPENING DEVICE.— E. O. 
Bergh, Beloit, Wis. The inventor provides an 
effective construction whereby one or all of the 
stanchions may be simultaneously opened, but 
wherein the stanchions are independently closed. 
He provides means for automatically throwing 
a stanchion when unlocked to an open position, 
the open stanchion at that time being carried 
out of the influence of its locking device until 
purposely brought to a closed position, thus pre- 
vemting the stall from being accidentally closed 
before the cow has left it. 

TOOL FOR BUDDING.— H. C. White, Val- 
dosta, Ga. There is provision in this invention 
for a tool or implement which is easily manipu- 
lated and arranged to enable the operator to 
correctly gage and engirdle the tree, twig, limb, 
or branch to detach the bark portion carrying 
the bud without injury to the chit or eye of the 
bud and to allow of viewing the bud during the 
girdling operation. 

BAND-CUTTER AND FEEDER FOR 
THRESHING-MACHINES. — H. T. McCormick 
and S. E. McCormick, Winchester, Ky. The 
Messrs. McCormick have made an invention 
in the nature of a novel band-cutter and feeder 
for threshing-machines designed to receive the 
bundles of grain on wing-shaped tables pro- 
jecting laterally on each side of the throat of 
the threshing-cylinder and to feed these bundles 
under cutters which sever the bands that bind 
the bundles and then discharge the several bun- 
dles into a chute through which they are fed 
to the threshing-cylinder. 



Of General Interest. 

BOTTLE-WASHING BRUSH.— C. K. Volck- 
ening, New York, N. Y. In this instance the 
invention relates to improvements in brushes 
employed in bottle-washing machines and in 
which the brush proper consists of rubber ; and 
the object of the invention is to provide a novel 
and simple means for expanding the brush so 
as to engage all parts of a bottle interior and 
thoroughly clean the same. 

PROCESS OF TREATING PRODUCTS CON- 
TAINING VANADIUM, MOLYBDENUM, TI- 
TANIUM, AND TUNGSTEN. — H. L. Herren- 
schmidt, Le Genest, Mayenne, France. In this 
patent the invention pertains to a process of 
treating ores or products containing vanadium 
for the purpose of obtaining vanadic acid or 
the vanadate of any metal, as well as alloys of 
vanadium with certain metals — such as nickel, 
iron, copper, etc. — in definite proportions. The 
process is equally applicable for the treat- 
ment of ores or products containing molyb- 
denum, titanium, or tungsten. 

APPARATUS FOR FORMING CEMENT 
TANKS. — J. T. Donahoo, Edgar, Neb. This 
patent covers an improved from of a tank- 
forming apparatus previously patented by Mr. 
Donahoo. It comprises a fixed sectional cylin- 
drical wall and an inner wall concentric with 
the first and arranged to move with a central 
mast mounted to turn. In connection with 
these an additional device for shaping the bot- 
tom portion of the tank is employed, said 
shaper being secured to the mast near the bot- 
tom, and means are provided for rotating the 
mast and with it the inner wall and bottom 
shaper. 

WRENCH. — L. G. Egger, Buffalo, Iowa. In 
the present patent the invention has reference 
to improvements in wrenches of the type hav- 
ing a sliding jaw, an object being the provision 
of a wrench of this character that will be sim- 
ple in construction and so constructed that the 
movable jaw may be quickly adjusted. 

FLOATING CURRENT-WHEEL.— P. M. 
Warren, Nyssa, Ore. Mr. Warren's invention 
pertains to that class of wheels known as "float- 
ing current-wheels," in which the wheel floats 
on the surface of a running stream of water 
and is anchored to some stationary object, so 
that the current passing under the floating 
wheel will rotate the same and through a con- 
nection with the axial shaft will furnish power 
for any desired purpose. 

PEN-WIPER.— R. Addison, New York, N. Y. 
The principal object of the inventor is to pro- 
vide a convenient device in which the wiping- 
surface may be readily renewed. The wiper 
may be cheaply manufactured and its base In- 
serted under a desk-pad, ink-well, or any ob- 
ject to maintain it securely in an upright 
position and convenient for the user. It may 
be secured to the desk by means of tacks 



passing through openings in the base. It is 
not necessary co employ both hands when 
cleaning a pen. 



Hardware. 
WRENCH.— J. Munro, New York, N. Y. 
The invention pertains to wrenches having a 
fixed and a movable jaw ; and its aim is to 
provide a new and improved wrench arranged 
to permit quick, convenient, and minute ad- 
justment of the movable jaw relative to the 
fixed jaw and to provide a long range of move- 
ment for the movable jaw to allow engaging 
large and small articles with firm gripping 
power. 



Household Utilities. 

PULLEY CLOTHES-LINE.— J. Roberts, 
New York, N. Y. The purpose of the inven- 
tion is to provide a pulley-line and support 
therefor, the line being so arranged as to ex- 
tend from a post, for example, to opposite sides 
of a window or other opening, the said line 
being practically in four strands, two outer 
strands in parallel order and two inner strands 
which converge at their meeting ends or where 
they are connected with a transverse member, 
all of the said strands being adapted to freely 
pass through suitable blocks or sheaves, each 
strand moving simultaneously with the others. 

WATER-CLOSET BOWL.— M. D. Helfrich, 
Evansville, Ind. Particularly the siphon-jet 
style of bowls is improved by this invention; 
In operation the jet will be so discharged as to 
avoid any splashing, and the inventor is able 
to construct a jet-pipe of sufficient size to re- 
seal the closet-bowl, and thereby do away with 
the costly, noisy, and otherwise objectionable 
resealing mechanism in the tank, and at the 
same time avoid any exposure of the jet-pipe 
at the sides of the bowl. 

CLEANING APPARATUS.— *H. L. Dort, New 
York, N. Y. The aim in this invention is to 
provide a cleaning apparatus arranged to read- 
ily loosen dust in a carpet or other article, to 
suck the dust up and discharge it at a conven- 
ient place outside the room, and to permit 
using the apparatus on the carpet or other 
article without disturbing the position the 
article has while in regular use — as, for exam- 
ple, a carpet fastened to or a rug lying on a 
floor. 

ALARM DEVICE. — T. N. Derby, Roundlake, 
N. Y. One purpose of the inventor is to pro- 
vide an economic alarm device adapted for 
attachment to the knob or door spindle of a 
door, whereby when the spindle is turned an 
alarm will be immediately sounded, and which 
is also adapted for use in connection with win- 
dow-sashes and the like, one device being util- 
ized for both the lower and upper sash. 



Machines and Mechanical Devices. 

MAGAZINE COIN-CONTROLLED MECH- 
ANISM.— H. Meyer, New York, N. Y. Mr. 
Meyer's object is to provide a mechanism for 
use on self-playing musical instruments, vend- 
ing-machines, and other coin-controlled mech- 
anisms and devices arranged to allow a per- 
son to place a number of coins into the coin- 
chute for the coins to successively start the 
machine and keep it going until the coins in 
the chute are exhausted. 

LABELING-MACHINE.— F. C. Fisher and 
P. Perdiue_, Muncie, Ind. One object of the 
inventors is to automatically feed the article 
to be labeled across a suitable gum-applying de- 
vice, whereby it receives a strip of gum at the 
portion where the ends of the label come, and 
thereupon to pass the gummed article into en- 
gagement with a label that will be thereby 
caused to be wrapped around the article, with 
the ends of the label lying at the gummed por- 
tion. 



Prime Movers and Their Accessories. 

BOILER-CLEANER. — T. J. Pascoe, Norway, 
Mich. The intention of the improvement is to 
provide a boiler-cleaner which is simple and 
durable in construction, readily applied to 
any kind of a water-tube boiler, and more espe- 
cially designed for boring out the scale in the 
tubes to render the tubes perfectly clean in a 
comparatively short time. 

DRY-PIPE HEAD. — H. G. Coryell and J. E. 
Stephens, Marietta, Ga. The invention per- 
tains to improvements in heads and valve 
mechanism for dry pipes in locomotives for con- 
trolling the passage of steam to the locomo- 
tive steam-chest, an object being to provide 
in a head a valve designed to be operated from 
the outside of the locomotive so that the steam 
may be quickly cut off from either one of the 
steam-chests should breakage or other accident 
occur to one of the chests. The valve is so ar- 
ranged that it will be self-adjusting to its seats. 



Railways and Their Accessories. 

TRIPLE VALVE.— J. B. Purdy, Hilo, Ha- 
waii. In this case the invention relates to a 
triple valve for fluid-air-brake systems, by 
means of which the auxiliary reservoir may be 
recharged almost instantly with the restoration 
of the normal train-line pressure, thus allow- 
ing any number of brake applications to be 
made in rapid succession and without the de- 
lay which ordinarily takes place owing to the 
time required to recharge the auxiliary reser- 
voir in the brake systems as now applied. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 



Business and Personal Wants. 



READ THIS COLUMN CAREFULLY -You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 6813.— For manufacturers of ma- 
chinery for working brass. 

" D. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 6814.— For manufacturers of cash 
registers for tradesmen. 

For logging engines. J.S. Mundy, Newark, N. J. 

Inquiry No* 681 5. -Wanted, a mill with chilled 
burrs to grind iron or soft steel thread cuttings or small 
chips. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6816.— For manufacturers of "peat" 
pressing and drying machinery. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 6817.— For manufacturers of small 
iron buildings, such as are used for dwellings ; also dog 
and chicken houses. 

Commercially pure nickel tube, manufactured by The 
Standard Welding Co., Cleveland, O. 

Inquiry No. 6818.— For manufacturers of spring 
motors. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6819.— For manufacturers of nickel- 
copper alloys. 

Braze Cast Iron. See our advertisement in this paper. 
The A. & J. Mfg. Co., 9 S. Canal St., Chicago. 

, Inquiry No. 6820.— For manufacturers of tanta- 
lum wire. 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 6821.— For manufacturers of arti- 
ficial camphor. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of Bast 138th Street, New York. 

Inquiry No. 6822.— For manufacturers of shoe- 
pegs made of wood. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, 111. 

Inquiry No. 6823.— For manufacturers of forcing 
and draining pumps. 

We manufacture iron and steel f orgings, from twenty 
pounds to twenty-five tons. Crank shafts of all varie- 
ties. Erie Forge Company, Erie, Pa. 

Inquiry No. 6824. -For manufacturers of dumb 
waiters for houses. 

Sheet metal, any kind, cut, formed any shape. Die- 
making, wire forming, embossing, lettering:, stamping, 
punching. Metal Stamping Co., Niagara Falls, N Y. 

Inquiry No. 6825.— For manufacturers of any 
kind of amusement devices operated by dropping a coin 
in a blot. • 

Wanted.— An engineer experienced in the design, 
construction and use of gasoline motors for auto- 
mobiles. " Address Pope Manufacturing Company, 
Hartford, Conn." 

Inquiry No. 6826.— For the manufacture of rub- 
ber top (for mouth piece), which is inserted in top of a 
tobacco sack, called "Squeeze it." 

Wanted.— Colonial silverware. Any one wishing to 
sell any authentic silver made in this country during 
the eighteenth century, please communicate with C. A. 
M., Box 773, New York. 

Inquiry No. 6827,-Wanted, small drive punches 
suitablefor makingfelt and pasteboard wads from U to 
1 inch in diameter by 32. 

You can rent a well equipped private laboratory by 
day, week or month from Electrical Testing Labor- 
atories. 548 East SOth Street, New York. Absolute 
privacy. Ask for terms and facilities. 

Inquiry No. 6828.— For manufacturers of wooden 
gears for clocks. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 6829.— For manufacturers making 
co nmode seats of wood fiber. 

Space with power, heat, light and machinery, if de- 
sired, in a large New England manufacturing concern, 
having more room than is necessary for their business. 
Address Box No. 407, Providence, R. I. 

Inquiry No. 6830.- For manufacturers of sheet 
aluminium. 

Wanted.— First-class wood-working machine hand. 
Must be able to read blue prints, and lay out work. 
Address, by letter only, 

F.M.L., Room 29, No. 38 Park Row, N. Y. 

Inquiry No. 6831.— For manufacturers of calcin. 
ed magnesite which has been calcined in an electric 
furnace. 

By Send ' o • new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 6832.— For manufacturers of pill- 
making machines. 

Wanted. -A first-class Machine Shop Foreman; a 
man who is capable of producing work at the lowest 
possible cost. Must be a man of ideas and capable of 
hiring and handling men. Reliability first considera- 
tion. Steady position with opportunity to advance. 
Factory at Waterloo, Iowa. Address Manufacturer, 
Box ?ft, New York. 

Inquiry No. 6833.— For manufacturers of ma- 
chines to make very fine powders of root s, drugs, seeds 
with swifts. 

The Scientific American Supplement has pub- 
lished a practical series of nine illustrated articles on 
experimental electro-chemistry by N. Monroe Hopkins. 
The Supplement numbers in which these articles are 
to be found are 1509, 1511, 1513, 1515, 1517, 1519, 1521, 1523 
1525. Each Supplement costs ten cents by mail. Munn 
& Co., 361 Broadway, New York. 

Inquiry No. 6834.— For manufacturers of ma- 
chines to make lozenges, tablets, etc. 



Splendid opening for a high-grade mechanical engi- 
neer, who has had a broad experience in managing ma- 
chine shops, the manufacture of machinery, engines 
and metal specialties. Applicants must be in prime of 
life and now employed. Preference will be given to 
applicants who have had modern scientific training in 
mechanical schools of high standing. Unqualified re- 
ferences will be exacted. All communications received 
will be regarded as strictly confidential. Address 
Mechanical Engineer, Box 773, New York. 

Inquiry No. 6835.— For manufacturers of ma- 
chines to make various sized envelopes. 

Wanted.— The patents or sole agency for Britain 
and France, of new machines and articles used in the 
Brewing and Allied Trades. Highest references tiven 
and reoMired. State best terms with full particulars to 
'Wideawake," care of Streets Agency, 30 Cornhill, 
London, England. 

Inquiry No, 6836.— For manufacturers of card- 
board cartons for various sizes of phials. 

1 echnical Graduate. — Five years' experience 
handling men, contracting and draughting general ma 
chinery and electrical work. Will change for permanent 
position where definite opportunity for promotion ex- 
ists. Best reference. Age 25 years. Bayard S. Stewart, 
1530 N. 20th Street, Philadelphia, Pa. 

Inquiry No. 6837.— For manufacturers of ma- 
chinery for a creamery. 




Notes 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9629) C. M. H. asks: Could you give 
me simple method for treating cloth or paper 
for making barometer, the kind that changes 
color — pink for rain, blue for fair? A. 
A formula which recently appeared for 
the so-called color barometer is as fol- 
lows : Cobalt chloride, 30 parts ; sodium 
chloride, 15 parts ; calcium chloride, 4.5 parts ; 
gum arabic, 7.5 parts ; water, 45 parts. Soak 
cloth in this solution and dry. The solution 
absorbs moisture from the air, and so changes 
color. The cobalt chloride is the sub- 
stance which changes color by moisture. 
The cloth is not a barometer in any proper 
sense, but a hygrometer, since it shows the 
presence of moisture in the air, and not the 
pressure of the air. 

(9630) W. H. asks: Kindly inform 
the writer the correct way to express 1905 
in Roman numerals, as I saw it recently 
written MDCCCCV., and remarked that it 
should be written MCMV. I was told that 
either way was right. I thought not. This 
date is for a proposed building, and will be 
criticised if wrong. A. There are two ways 
of writing many numbers in the Roman nota- 
tion, one by addition, the other by subtraction. 
Both are very ancient. Inscriptions upon mile- 
stones dating a hundred years before Christ 
give the subtractive mode of writing, such as 
IV. four, IX. nine, and so forth. The additive 
method was, however, much more usual, four 
I.'s four, Villi, nine, and so forth. The sub- 
tractive mode of denoting numbers was al- 
ways rare as compared with the additive 
method of writing them. MCMV. and 
MDCCCCV. are equally correct for the date 
1905, but the longer way was the more com- 
mon way of expressing the number. 

(9631) A. A. G. says: Will you 
please answer in your notes and queries column 
the following? The subject under consideration 
is this : During last summer I constructed a 
dwelling house, known as a brick-veneer struc- 
ture. To place the flue for the furnace I was 
compelled to place it toward the southwest 
of the building, and project it out from the 
veneer wall, its entire length of thirty feet, so 
you see it is exposed to the wind its full height. 
The smoke opening in the flue is 8 x 12 inches 
and well plastered on the inside. The furnace 
is connected to the flue with 14 feet of 8-inch 
iron pipe. The fuel used is wood, and the 
furnace has been in operation the past winter 
only. Now the trouble is this : Creosote be- 
gan coming to the surface of the brick at the 
top of the flue, and has extended half way 
down to bottom, and spreading to the brick- 
veneer wall, that is attached to the chimney. 
The surface of the brick look as if they were 
soaked in water. What is the cause? What 
will stop it? Will the creosote destroy the 
stability of the brick and mortar? A. It is 
almost impossible for us to suggest the cause 
of your trouble from the description that you 
give. If the combustion of your wood in the 
furna?e were absolutely complete, you would 
have no trouble from creosote. We do not 
believe that the creosote will injure the 
strength or stability of the brick or mortar, 
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NEW BOOKS, ETC. 

Alternating Current Machinery. By 
William Esty, S.B., M.A. Chicago: 
American School of Correspondence, 
1905. 8vo.; pp. 432. 
The prevailing impression among men who 
have obtained their electrical knowledge from 
practice, that one must be a college graduate 
to be able to understand a book on alternating 
currents, is in most cases not far from the 
truth. Very few books on this important sub- 
ject use simple mathematical proofs. Calculus 
is largely used except in such books as make 
it a special point to avoid this advanced sub- 
ject. But these books can hardly claim to be 
any simpler mathematically, because, the alge- 
braic and trigonometric problems introduced 
are usually of the most involved character. 
Mr. Esty in the present work has carried the 
simplification a long step further by avoiding 
mathematics as far as possible, and where im- 
possible, using such simple reasoning as will 
be clear to anyone acquainted only with the 
rudiments of algebra, geometry, and trigo- 
nometry. The special aim of the book is to 
explain first the physical theory, second the 
application, behavior, and operation, and third 
the structural details of the various apparatus. 
The usual tests and the calculations based on 
them are also explained. The volume has been 
prepared particularly for use by the American 
School of Correspondence, and, therefore, con- 
tains many examples which help to fix the mat- 
ter in the student's mind. 

Electrical Instruments and Testing. 
By Norman H. Schneider. New York: 
Spon & Chamberlain, 1905. 12mo.; 
pp. 199. Price, $1. 
This book describes in simple language the 
apparatus and formulas used in tests in the 
daily work of the engine room, power house, 
or technical school. The galvanometers, volt- 
meters, ammeters, rheostats, Wheatstone 
bridge, potentiometer, portable testing sets, 
etc., are described in very simple language, and 
the simplest formulas for their use are given. 
The book also has a number of tables giving 
the resistance of copper wire, and the increase 
of resistance with temperature, the natural 
tangents of angles, voltmeter readings and 
resistance tests, etc. 

The Potato. By Samuel Fraser, Assist- 
ant Agronomist, Cornell University. 
New York: Orange Judd Company, 
1905. 12mo.; pp. 200. Price, 75 cents. 
This book is a manual for the potato grower. 
While the practical side of potato culture has 
been emphasized, much scientific information 
of value has also been included. The author 
has drawn a vast amount of information from 
the American Agricultural Experiment Station 
Reports of the past fifteen years, and also 
from data obtained from Europe. The author 
himself has had a wide experience in potato 
culture, both commercially and experimentally 
in Great Britain and America. Among the sub- 
jects discussed are Soils; Rotation of Crops; 
Manuring and Fertilizing ; Consideration of 
Seeds ; Varieties ; Planting ; Management of 
the Growing Crop ; Obstructions to Growth and 
Development ; Sprays and Spraying ; Harvest- 
ing ; Storing ; Production, Transportation, and 
Markets, and the Chemical Composition and 
Food Value. The book is illustrated with over 
fifty cuts, and there is no doubt that it will 
be found extremely valuable to the potato 
grower. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

Hay 2, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Ad ling machine, M. H. Lockwood 780,099 

Addressing machine, C. A. Belknap 788,814 

Adhesive and making same, Thube & Preau- 

bert 788,857 

Adjustable chair, J. Landkamer 788,656 

Air brake apparatus, F. S. Cravens 789,081 

Air brake system, D. K. Youtz 788,985 

Airometer, G. D. Warren 789,110 

Anchor bolt, G. Cutter 788,889 

Ash pan, dumping, W. S. Whitney 788,870 

Atomizer, H. C. J. Deeks 788,757 

Auger, A. Y. Pearl 788,941 

Autographic register, W. Maass 788,784 

Automobile controlling means, B. II. Green. 788,641 

Automobile driving gear, Madden & Doty.. 788,840 

Automobile spring seat, T. J. Lindsay 788,661 

Awning, extensible wagon, C. Cretors 788,755 

Axle, self -oiling truck, C. E\ Billin 788,576 

Axle, vehicle, G. A. Lambert 788,651 

Bagging machine, J. II. Dary 789,085 

Bail-making machine, O. S. Beyer . .788,816, 788,817 

Balance, eniupensiiUun, D. II. Church 789,004 

Bales, compressing, S. J. Webb 788,865 

Baling press, J. S. Tnttle 788,613 

Baling press, J. II. Mercer 789,045 

Band severing knife, W. Douglass 789,123 

Band spout or trumpet, W. Douglass 789,121 

Band twister, W. Douglass 789,120 

Basin trap, catch, S. A. Johnson 788,721 

Bath cabinet, electric light, R. Kny 788,540 

Bearing, truck, W. II. Scott 789,072 

Beds, cushioning mechanism for reciprocat- 
ing, C. A. McCain 788,981 

Bedclothes holder, W. A. Walker 788,863 

Bedstead, extensible, W. A. II. Jones 788,647 

Beer cooler, R. Kincken 788,895 

Belt clasp, A. Norene 788,592 

Beverage dispensing apparatus, C. Dupuis.. 788,893 
Bicycle supplemental seat attachment, D. J. 

Evans 788,894 

Bill holder, E. Budie 788,750 

Billiard cue, C. S. Jones 788,910 

Binder, loose leaf, F. B. Jordan 789,035 

Binder, temporary, L. Senge 788,853 

Binder, temporary, H. J. Reuter 789,065 

Boats, means for submerging submarine, 

R. L. d'Equevilley 788,525 

Boiler, H. L. Des Anges 788,637 

Boiler, 0. Olson 789,054 



Wood-working 
Machinery 

For ripping, cross-cut- 
ting, mitering, grooving, 
boring, scroll-sawing eage 
mouJomg, mortising; for 
working wood in any man- 
ner. Send for catalogue A, 
The Seneca Falls M'f'g Co., 

95 Water St., Seneca Falls, N. Y. 





mAC-HfNE,SHOP OUTFITS, 



^supplies 
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Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 

Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 
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The Electrical Age 

25 Cents &. Copy 

III The Best Electrical III 
»';"■■' Paper Published ■" 

THE ELECTRICAL AGE 
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H.P. Gasoline Auto=Marine Engine 

Built like a watch. Beautifully Finished. Accu- 
rately Constructed. Light, Strong;, Reliable and 
. Noiseless in operation. Suitable for launches 
b from 15 to 19 feet in length. Price complete, 
$75.00 net, no discount. Thoroughly guar- 
anteed. Perfect Speed Control. Complete 
1 descriptive catalogue upon application. 

MANUFACTURED BY 

CLAUDE SINTZ, 
92 S. Front St., Grand Kapids, Mich. 



THE OBER LATHES 

For Turning Axe, Adze, Pick,. 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

B3P" Send for Circular A 
The Ober Mfg. Co., 1 Bell St.. Chagrin Falls, 0., U.S.A. 





CLEAR VIEW 

Acetylene Search Light 

for Small Yachts, Launches and 
Pleasure Boats of all kinds. Gener- 
ates its own gas. Projects a powerful 
light. Entirely automatic. Indispen- 
sable for night boating ; making land- 
ings; detecting obstructions; locat- 
ing buoys and penetrating fog, etc. 

WRITE FOR CATALOGUE. 

AMERICAN ACETYLENE STOVE CO., 

503 Masonic Temple, 
MINNEAPOLIS, MINN. 



HOW TO MAKE AJS ELECTRICAL 

Furnace for Amateur s Use.— The utilizatioij. of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American supplement, No. 11IS2. Price 10 cents. 
For sale by Mitnn & Co., Sfil Broadway, New York City, 
or by any bookseller or newsdealer. 



A GOOD INVESTMENT 

For $1.75 we will send by express (not prepaid), 
complet e N. D. Outfit witb full instruc- 
tions for learning 

TELEGRAPH 
OPERATING. 

A fascinating study 
tb at will enable you 
to earn good wages. 
Send for our catalog. 
Established 1879. 
J. H. Bunnell & Co., Inc. 20 Park Place New York 





The Right Kind of a Motor 

on land or water. Salisbury Double 
Cylinder Motor 434 x 5. Water Jacket 
Cylinders and Head, Aluminum Crank 
Case, Self-Oiling, Nickel Steel Valves, 
Forged Steel Shaft. Salisbury 
Motors are .Reliable. Prices mod- 
erate. 

Send for Catalogue. 

BUFFALO ENGINE CO., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY- — *- 

allow lower bids on jobs, and give 

greater profit on tbe work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

Established 1872. 

1999 Ruby St. Rockford, III. 





THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

$W Send for Catalogue. 
BLAKE & JOHNSON 

P. O, BOX 7, 

Waterbury, Conn 



Do You Use Chucks ? 

If so our catalogue will interest 
you. Sent free. New styles. 
New sizes. liberal discounts. 

THE CUSHMAN CHUCK. WORI1S 
Chucks Exclusively Hartford, Conn. 



Bolt, H. Schwegler 788,952 

Book, manifold, A. Levison 789,038 

Boot or shoe, composite, G. F. Butterfield.. 789,118 

Boring machine, F. W. French 788,766 

Bottle, dispensing, F. C. H. Strasburger 788,683 

Bottle holder, nursing, M. W. Troy 788,859 

Bottle, non-refillable, H. A. Everest 788,527 

Bottle, non-refillable, Forst & Armband 788,639 

Bottle, non-refillable, J. G. Hayes 788,644 

Bottle, non-refillable, F. S. Heffernan 789,023 

Bottle stopper, A. Peltier 7-89,058 

Bottle washing machine, F. C. H. Stras- 
burger 788,682 

Boxes, machine for attaching fabrics to, W. 

Kahle 788,537 

Bracket, T. Smith, reissue 12,341 

Brake beam, E. Posson 788,556 

Brake head, F. Sargent 788,850 

Brake operating mechanism, vehicle, J. L. 

Peacock 789,056, 789,057 

Brake shoe, W. M. Simpson 788,559 

Brake shoe, H. H. Wright 788,690 

Brake shoe, F. Sargen t 788,949 

Branding apparatus, A. McLeod 789,052 

Brick machine, E. W. Rider 789,129 

Bronze or other metal plates, manufactur- 
ing thin, E. Oeser 788,940 

Brush bristle fastener, C. E. Flemming 788,714 

Brushes, manufacture of, W. Herbert, Jr. . 788,904 

Bucket, elevator, G. Nikel 788,590 

Buckle, back band, W. R. Medearis 789,043 

Building block molding machine, J. W. 

Shone 788,955 

Building construction, E. G. Perrot 788,942 

Building construction, O. Price 788,944 

Building construction bracket, F. Meyer.... 788,786 
Bung and tapping device for use therewith, 

beer, C. A. Gildemeyer 788,768 

Bung for fermenting vessels, W. Laux 788,724 

Bunsen burner, II. F. Mielenhausen 788,926 

Burglar alarm, J. Naser 788,788 

Butter into bricks, machine for forming, 

W. II. & A. Y. Noack 788,843 

Button and loop therefor, Howe & Spohr.. 788,534 

Cabinet, hunter's, Parsley & Shea 789,055 

Cable haul, J. L. Wagner 788,861 

Calendar, W. Zaehringer 788,746 

Can. See Milk can. 

Candy machine, A. J. McFann 788,842 

Cane or crutch attachment, A. Kunkel.... 788,541 

Car, J. R. Bowling 788,628 

Car coupling, safety . W. D. Worthington. . 788,982 

Car door, W. J. Cocklin 788,580 

Car door, railway, Ingoldsby & Bowling, 

788,646, 789,094 
Car lighting system, electric, Apperson & 

Kohler 788,990 

Car, low side gondola, G. I. King, reissue 12,340 

Car side, J. R. Bowling 788,627 

Car starter, Smith & Griffin 788,560 

Car transom or body bolster, railway, J. C. 

Wands 788,687 

Car wheel, C. W. Sherman 788,677 

Carding machine, F. N. Pitts 788,555 

Carpenter's bracket, J. G. W. & C. S. 

Grieves 788,899 

Carpenter's gage, W. II. Vreeland 788,802 

Carriage seat and couch, combined, J. W. 

Angel 788,694 

Carriage top former, J. P. Shipman 788,608 

Carrier, E. C. L-onardson 788,838 

Carts, double gear for, D. Giberson 789,090 

Carving machine bit, S. F. Anderson 788,873 

Case hardening, C. Lamargese 788,778 

Cash slip and refunding voucher, combined, 

B. p. Seymour, Jr 789,106 

Casting apparatus, E. A. Uehling 788,964 

Casting metals, machine for making sand 

molds for, H. E. Pridmore 788,673 

Castings, core for making hollow, T. H. 

Symington 788,012 

Celery digger, L. M. Yale 788,745 

Chain, carrier, W. Douglass 789,122 

Channeling machine, A. A. Ahlquist 788,809 

Chemical engine, W. B. Donnell 788,892 

Chlorates and perchlorates, manufacture of, 

M. Couleru 788,631 

Chuck, O. M. Mowat 789,051 

Chute, II. H. Porter, Jr 788,84(3 

Cigar, O. Denker 788, 6H6 

Cigar branding machine, P. Gebhard 788,767 

Cigar cutter, J. W. Hileman 788,583 

Cigar cutter and receptacle, combined, G. 

Nilsen 788,591 

Cigarette paper holder, M. P. Casterline 788,703 

Clamp, F. Marggraff 788,545 

Clasp pin, L. C. Seng 788,733 

Clock, electric striking, U. L. Collins 788,704 

Clock or watch movement, G. Sgherlino 788,797 

Clock, stop, L. Witte 788,619 

Clock synchronizing system, H. W. Pidgeon 788,792 

llothes pin, F. H. Perry 788,672 

Clothes pin, wire, E. W. & R. L. Ball 788,509 

Clothing table, C. J. Stafford 788,856 

Clutch for power transmission, friction, 

W. E. Andree 788.81 1 

Clutch, friction, O. Ohlsson 788, R54 

Clutch, friction, P. Medart 788.726 

Clutch, safety, A. A. Ambler 788,810 

Coal bin, turret, C. C. Collette 788,887 

Coffee mill, W. J. Bussinger 789,001 

Cofiin or casket, C. D. Crandal 789,007 

Coin counter, J. M. Johnson 788,585 

Coin holder, Trahan & O'Brien 789,076 

Coke, producing compressed, A. D. Shrews- 
bury 788,558 

Concrete building block mold, C. G. Conger 788,581 
Concrete track construction, II. B. Nichols. . 789,102 
Conduit adjustable outlet-box, interior, 

W. F. Bossert 788,880 

Conveyer, Peters & Hungerford 788,845 

Conveyer tube, A. A. Smith . . ; 788,956 

Copper sulfate, making, A. L. Walker 788,862 

Copying bath, W. A. Murray 788,787 

Corn husker, L. Holland-Letz 788,831 

Corset, J. Lindaner 788,660 

Corset, apparel, D. Kops 788,915 

Corset-stay, J. E. Doolittle 789,009 

Cotton, compressing, S. J. Webb 788,864 

Cotton gin, G. A. Lowry 788,782 

Cotton picking machine, J. F. Appleby 788,812 

Counter or desk, shop or other, M. Greenfield 788,715 

Counter, point, C. Z. Ellis 788,713 

Coupling device, H. Ammann 788,692 

Crib, bed, or the like, folding, D. Frank.. 788,529 

Crimping machine, C. B. McDonald 788,932 

Cultivator, two-row, F. E. Pearson 789,104 

Curtain drapery clamp, M. E. Kniveton 788,649 

Curtain hanger, C. McDonner 788,550 

Cutter head, Shelburne & Buettner 788,734 

Cutter head, W. A. Williams 788,978 

Dam, W. L, Church 788,885 

Dental scraper, J. W. Ivory 788,909 

Dentist's excavating bur. W. Ilomann 788,906 

Detachable handle for brooms, mops, etc., 

M. Hartman 789,021 

Digger. See Celery digger. 

Diseases, apparatus for the treatment of 

certain, A. II. Pohl 788,943 

Disinfecting apparatus, C. J. Walz 788,805 

Display apparatus, electric, E. L. Zalinski 788,747 

Display rack, R. R. Nelson 788,938 

Display rack, A. II. Burt 789,117 

Ditching machine, W. Umstead 788,965 

Door holder, II. B. Sargent 788,950 

Door releaser and starter, G. Wideman .... 788,977 

Door securer, C. E. & F. M. Earhart ... 789,011 

Door, warehouse, J. Erwood 788,761 

Doors or the like, means for locking fold- 
ing, F. Bohne 788,626 

Dough raising apparatus, J. G. Simpson... 788,678 

Doughnut cutter, A. E. Baum 788,698 

Drainage and vent fitting, sanitary, F. 

Walker 788,803 

Drawer handle, II. Borsig 788,879 

Dredger, C. Dellmann 788,891 

Drill support, adjustable, C. I. Eddy 788,712 

Drying, grinding, and screening apparatus, 

L. Rissmuller 788,675 

Dust collectors, separating pocket for, A. C. 

Brantingham 788,882 

Dust pan, S. J. & L. Corner 788,754 

Dye, azo, Julius & Fussenegger 789,096 

Ear ring, Hill & Doyal 788,770 

Electric circuit establishing means, G. 

Thompson 788,563 

Electric current safety device, M. Crites, 

789,082, 789,083 

Electric heater, H. M. Hill 788,905 

Electric motor and power transmitter, O. R. 

Van Vechteu ...c 788,566 



The Fay & Bo wen Motor 

won in three events in the Palm Beach 
Races in February. 

It was a winner in the Marblehead 
Races last July. 

No crank required to start it. 

Speed regulation perfect. 

A reliable, simple, powerful engine. 

Send for catalogue of Motors and com- 
plete Motor Boats. 

Fay & Bowen Engine Co. 

8o Lake St., G eneva, N. Y., U. S. A. 

safetyIn case of fire 

iii all hotels, hospitals, asylums, theatres, churches, schools, factories and 
all public buildings, as well as private residences, is doubly assured when 
these structures are equipped with the 

COVERT FIRE ESCAPE 




i and windjw is provided with a safe and permanent means 
of egress, obviating the rushing' through smoky or burning halls and 
corridors and consequent dangers to life and limb. Any number of 
people can escape easily and quickly by the new method. Best and 
most economical fire escape system ever dfcvised. For circulars and 
full particulars, address 
COVERT FIRE ESCAPE CO., - TROY, Ji. Y. 




$5.03 



$10.00 



The Electrical Age 

25 Cents V Copy 

HI The Best Electrical III 
m Paper Published '" 

THE ELECTRICAL AGE 



$95.00 

12 or S u.°t. fishing Launch 



Equipped with our celebrated % H. P. 
motors. Known over the world as the 
" Bull Pup." Complete catalog of en- 
gines for asking. 



FAIRFIELD MOTOR WORKS, Fairfield, Conn. 



STEAM TURBINES. —THEIR CON- 

struction, Operation and Commercial Application. 
Scientific American Supplements 1306. 1307, 
130S, 1422, 1400, 1447, 1370. 1372. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 

Road freighting Traction Engines 





Over 200 in use on Pacific Coast alone. Siberia,, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines no Horse-power. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFG. COflPANY 



San Leandro, California 



Cable Address, Danbest. 

Codes, Western Union and McNiel. 



Write for our New 
Catalogue No. 18. 




Igniter Dynamos 

For all classes of 
GAS ENGINES 

for make and break or jump 
spark systems. Our latest 
type price $15. Write for 
circular of magnetos, etc. 

THE CARLISLE & FINCH CO. 

233 E. Clifton Ave. 

Cincinnati, O. 



PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., Bent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific Amebican 
MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St.,Washington,D.C. 



May 13, 1905. 



Scientific American 
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IMAGINE GA5 ENGINES! 
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It Beats the Devir' 

A customer writes us as follows: "It beits the devil what a 
man will sometimes do to save money. Two years ago I pur- 

dia.sed an engine of . The price was very low and I 

ii ;ured T would not be much out of pocket even if the engine 
was a failure, but I was wrong ; I paid nearly twice the price of 
tie engine trying to get satisfaction out of it. Neither could I 
get any satisfaction from the people who built the engine. I 
guess they figured they sold it so cheap they couldn't afford to 
pay postage answering my letters. Last year I was again at- 
tracted by another ' something for nothing ' proposition and got 
sold again. I believe I now know the difference between a 
cheap motor and a good one. A number of your machines are 
used in boats here on the river and I know what they are. Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power double-cylinder engines." 

The above letter is a fair sample of similar experiences that 
constantly come to our notice. Perhaps you are in the same 
boat. In any event, if you are interested in marine motors, 
send 10 cents in stamps and we will forward our 84-page hand- 
somely illustrated 1905 catalogue. Address Dept. W. 

SMALLEY MOTOR CO., LTD., Bay City, Mich., U. S. A. 

Member of the National Ass'n of Engine and Boat Mnfrs. 



All the Running Water You Want FREE 

without cost for fuel or repairs. 

The E„ N jof r c a . m H ^ c Automatic Ram 

works night and day without attention on any brook, stream or pond. 

Costs less than a windmill. Used and endorserl by United States 
Gov't, Penn. R. R. and hundreds of farmers, 
large institutions and country homes. 

The First Cost the Final Expense 

Write today for free booklet 
NIAGARA HYDRAULIC ENGINE 
COMPANY, - CHESTER, PA. 
Dept. M, 140 Nassau St., New York 




Catalogs translated and printed. Spanish. Russian, 
French, German. Linotype Composition Half -tone work. 

LANGUAGES PRINTING COMPANY 

Languages Building, 15 West 18th St.. New York 




PERFORATED METALS 
OF EVERY DESCRIPTION 
FOR ALL U5E5. 1| 



225NQRTH UNI0N5T.GH IGAGOlLL 



THE MIDGET DYNAMO OR MOTOR 

Price as shown $7.50 

Without Hand Power $4.50 

Fricy includes full instructions for the care of the 
machine and for performing 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been on the 

market over ten years and has been 

gradually developed to its present 

state of perfection 

ELUKIIKJE ELECTRICAL MFG. CO. 

Water St., ELBRIDGE, N. Y., U. S. A. 





C^~ 



WATER, 25 Bbls. fork. 

Greatest Air-Cooled Wonder 
of the day. Operates any kind of 
pump. Runs any kind of machin- 
ery. No water to freeze. No tanks 
to bother. Simplest in construc- 
tion. Most reliable in work. Don't 
fail to write for circulars and prices 
to 

THE AIR-COOLED MOTOR 
CO., Lansing, Mich. 



, LUXURY IN TRAVEL 

gj THEY NEVER MSAPPOtaf? 

S"fg GRAHAM SUPPLEMENTARY 
- »=-. SPIRAL SPRINGS FOR HARD 
AIDING AUTOMOBILES •-'■■• 
CAR BE ATTACHED TO ANY CAR . 
„ 00OKlETm£> THE GRAHAM CO. 
8 PARK PLAC&NeW YorkCitYIUA 



How To Increase 

I Your Business 




RKAD carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 389. 

vSome week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




i 



Electric motor starting an* stopping device, 

J. H. B. Bryan 788,819 

Electric motors and power transmitters, 

switch and connection controlling, H. 

B. Coho 788,518 

Electrical circuit resistance, H. L. Van 

\ alkenburg 788,686 

Electrical device, H. Krantz 788,917 

Electrical wave transmission, C. D. Ehret, 

789,087, 789,124 
Electrolytic cells, apparatus for agitating 

the contents of, E. A. Ashcroft 788,506 

Electromagnetic device, A. Favarger 788,762 

Electrotherapeutic apparatus, C. F. Marsh. 789,040 

Elevator, J. Casho 789,003 

Elevator brake, automatic, M. P. Carpenter 789,002 
Elevator lights, device for controlling, G. C. 

Klopf 788,539 

Eliminator, H. N. Middleton 789,049 

Embroidering machine attachment, F. Pres- 

cott 789,063 

Engine, F. E. Stanley 788,010 

Engine, B. T. Ryan 789,1 05 

Engine cooling tank, internal-combustion, 

Brandenburg & Hiester 789,079 

Engine reversing gear, explosive, W. J. 

Perkins 788,594 

Engine sparker, explosive, G. A. West 788,898 

Engine starting means, explosive, H. J. 

Podlesak 788,595 

Engines, combined muffler and fly-wheel 

for, W. C. Weatherholt 788,972 

Engines, combined throttle and governor for 

explosion, O. Minton 788,929 

Engines, electric sparking igniter for gas or 

gasoline, J. P. Seaton 788,732 

Engines, means for receiving and loading 

ash dumps of locomotive, C. R. Ord... 788,789 
Engines or the like, automatic stopping de- 
vice for, D. B. Adams 788,871 

Envelop fastener, M. Albea 788,988 

Envelop fastener, M. Terletzky 789,075 

Eraser, blackboard, E. G. Dann 788,635 

Evaporating liquids, Wallace & Speed 788,804 

Exerciser, coin controlled, R. H. Hartley.. 788,643 

Expansion joint, B. R Fales , 789,088 

Fastener, separable, M. Lindner 788,781 

Feed and speed changing device, Le Blond 

& Groene 788,657 

Feed regulator, automatic, T. C Lorenzen. . 788,725 

Feed trough, W. A. Clore 788,753 

Felt cloth, making, J. B. Levan 789,098 

Fence machine, A., L. Pickering 789,060 

Fence post, M. S. Trumbo 788,685 

Fence post, J. A. Hamelback 789,019 

Fence stretcher, wire, A. W. Wellman .... 788,975 

Fence, wire, E. F. Shellaberger 788,954 

Fertilizer distributer, C. L. V. Kinney..... 788,648 
Fertilizer storing apparatus, M. Jackson... 788,833 
Fiber cutting machine, wood, G. L. Weller. 788,615 
Fiber cutting machine, wood, G. E. Le 

Clair : 788,659 

Filing cabinet or the like, sectional, II. Up- 
ton 788,966 

Filing device, paper, P. II. Yawman 788,574 

Filling machine, F. C. H. Strasburger. . . . . . 788,681 

Filling mechanism, receptacle, T. Roberts. 788,945 
Film perforating machine, E. Schneider.... 788,851 

Filter, G. W. MacKenzie 788,922 

Filter, M. L. Franks 789,016 

Filter, reversible, T. M. Weston 788,742 

Filter, self -cleaning, O. L. Besseberg 788,511 

Fire escape, T. M. Crowe 788,756 

Fire escape, Briggs & Masters 788,818 

Fire shield, portable, S. I. Haynes 789,022 

Firearm, G. S. Webber 788,866 

Fireproof window, metallic, J. Bogenberger 788,878 

Fish cleaning machine, J. Kellington 788,837 

Fish hook, G. W. Blackburn 788,877 

Fish reel, A. P. Hinsky 788,645 

Flask 'pattern centering device, G. W. Jones 7^9,032 

Flat iron heater, J. A. Lofstedt '788,920 

Flier, M. Campbell . . 788,629 

Floor or ceiling plate for pipes, G. C. Black-, 

more 788,625 

Flour bolter, gyrating, J. F. Harrison. ... 788,900 

Fountain. See Stock fountain. 

Fruit gathering platform, portable, W. V. 

Brown 788,883 

Fruit grader and separator, R. M. Widney. 788,618 
Fuel, means for promoting combustion of, 

I. A. Timmis 789,108 

Furnace, T. E\ Hunt 789,093 

Game apparatus, P. F. Cox 789,006 

Game counter, L. F. Lang 788,779 

Garbage bag, W. J. Smith 788,958 

Garment clasp, M. Mouflier 788,548 

Garment for men or boys, J. Fisher 789,015 

Garment supporting attachment, H. Higgin 788,533 

Garment, union, G. O. Cook 788,521 

Gas and oil engine, A. F. Bauer 788,748 

Gas burner, F. M. Ashley 788,695 

Gas burner bracket, A. W. Nicholls 788,670 

Gas engine, W. S. Browne 788,579 

Gas generator, acetylene, O. H. Hasneder . . 788,901 
Gas generator, acetylene, G. H. & C. D. 

Pruitt 789,128 

Gate, A. D. Nash 788,936 

Gearing, variable speed, O. W. Johnson 788,773 

Gearing, worm, Hammond & Walden 788,716 

Governor, gas engine, T. B. Jeff ery .789,027, 789,028 
Grading apparatus, road, E. P. Arsneau.... 788,622 
Grain drill speei changing mechanism, E. J. 

Corser 788,706 

Grain grading .machine, A. P. MacDonald.. 788,839 

Grinder, grain and feed, H. B. Jones 789,033 

Grinding mill, G. S . Cushing 788,634 

Gun sight, F. D. Hopkins 788,908 

Gun with wedge breech block, barrel recoil, 

M. Hermsdorf 788,530 

Hair crimper, J. F. Martin 789,041 

Hair crimper or curler, H. C. Adams 788,987 

Hammer, pneumatic, J. Beche 788,876 

Hammer, power, Miklebost & Anderson.... 788,547 

Hammock, C. M. Berrio 788,815 

Hand rake, wheeled, M. W. McCann 788,667 

Harvester, corn, J. B. Straight 788,736 

Harvester frame, W . Webber 788,974 

Harvester reel drive, W. Webber 788,973 

Harvester, self-binding, W. Douglass 789,010 

Hat, coat, or the like holder, G. Schwinn.. 788,731 

Hat stiffening machine, J. Marshall 788,785 

Hay press, H. E. Albert 788,691 

Heating system and apparatus, steam, A. 

McGonagle 788,933 

Heel attachment, reversible, C. O. Frank.. 789,089 
Hide working machine, A. A. Hutchinson. 788,832 

Hobby horse, J. C. Hughes 789,025 

Hoisting mechanism, Scott & Mullen 788,606 

Holdback fastening, L. W. Ashley 788,507 

Hook, A. W. Sprague 788,855 

Hose clips, machine for applying, W. A. 

Walker 788,968, 788,969 

Hose coupling, T. C. Rogers 788,600 

Hose couplings, machine for applying, H. H. 

Welsh, Jr 788,569 

Hose nipples, machine for applying, H. H. 

Welsh, Jr 788,568 

Hose shut-off and carrying device, G. D. 

Rowell 788,603 

Hydraulic jack, J. O. Bushyeager ^789,000 

Hydrocarbon burner, Johnson & Noyes 788,720 

Hydrocarbon burner, J. Fitton . 788,764 

Ice cream mold, J. E. Miranda... 788,588 

Illusory entertainment device, W. J. Citron 788,886 

Index for supply cabinets, G. T. Robie 788,946 

Ink holder, Edelmuth & Naumann 789,012 

Inking mechanism, D. W. Custer 788,524 

Inseam trimming machine, J. O. Selby 788,796 

Internal combustion engine, L. Mertens.... 789,047 

Iron. See Laundry iron. 

Iron and steel plates, apparatus for use in 

uniting, W. Cross 788,888 

Jars, etc., lid for, G. Van Eyck 788,565 

Kneading and mixing machine, C. Crista- 

doro 788,822 

Knitted fabrics, making elastic, W. Bott- 

ger, Jr 788,997 

Knobs, making carriage curtain, F. A. Nei- 

der 788,551 

Knobs, making split shank curtain, F. A. 

Neider 788,552 

Lacing hook setting machine, W. A. Har- 

graves 788,828 

Ladder . and scaffold, combined, M. Bauer. 788,992 

Ladder, extensible, J. S. Tilley 788,963 

Lamp, A. Bleshman 788,994 

Lamp burner, B. F. Fowler, reissue 12,342 

Lantern or the like slide, magic, E. T. 

Sherman 788,607 

Latch hook, F. C. Baker 788,696 





When Your House 
is in Flames 

it's too late to insure. Don't 
put off Life Insurance till it 
is impossible for you to get it. 
Write today for Book Con- 
taining Rates. 

The Prudential 

Insurance Co. of America 

Incorporated as a Stock Company by the State of New Jersey 
JOHN F. DRYDEN, Home Office: 

President Depl I21 NEWARK, N. J. 







SAVE FIRE LOSS 



The time to put out a fire is at the start 
—a few minutes' delay and it is be vond con- | 
fcrol, then what? Loss of property, loss of ' 
business, and perhaps loss of life. 

Prevent this with 
t Badger's Fire Extinguisher, 
it will put out any kind of a fire at the start 
BAWGJEU FIKE EXTINGUISHER CO. 
SO Portland St., Boston, Mass, 





Save Time and Money 



Progressive business men use 

BATES 

Hand Numbering Machine 

It rrints numbers consecutively, duplicates or 
repeats — changed instantly Dy turning pointer. 
To learn how it will save tor you, send tor 
Booklet 48 now. 

BATES MFG. CO., 31 Union Sq., New York 

Chicago — 304 Wabash Avenue 
Factory, Orange, N. J. 




WOLVERINE 

SELF STARTING AND 
REVERSING 

Gasoline Marine Engines 

3 to 18 horse power. Launches 
18 to 75 ft. Write for catalogue. 

WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U* S. A. 

Brooklyn office, 97 22d St. 



SENSITIVE LABOK&TORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. Tbe balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. Price 10 
cents For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



^ Midgara Electric Lp Guard 

Only guard made of crimped wire, giving 
maximum of elasticity. Casts no shadow, 
Can be adjusted without removing bulb. 
Fastened around socket. 

We sell direct to electrical supply houses 
and consumers. Merchants and manufac- 
turers supplied direct in any quantities 
Write for complete description and prices 

Cand 6 le°Power WESTERN WIRE GOODS CO., Buffalo. N. Y. 




SUBSTITUTES TOR COAL 

Are described from the technical 

standpoint in the following Scientific 

American Supplements. 



Each Supplement named costs io cents 
by mail : 

COMMERCIAL USES OF PEAT. 

Scientific American Supplement 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 

GERMAN BRIQUETTING MACHIN- 
ERY I IN AMERICA. Scientific 
American Supplement 1411. A valu- 
s able economic report. 

A NEW ELECTRICAL, PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL. Scientific American 
Supplement 1492. The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. Scientific American Supple- 
ment 1426. A careful consideration of 
German methods. 

MOOR CULTIVATION AND PEAT 
INDUSTRY IM GERMANY. Scien- 
tific American Supplement 1481* An 
excellent critical review. 

DOMESTIC COKE AND BRI- 
QUETTES FROM RETORT 
COKE OVENS. By R. M. Atwater, 
Scientific American Supplement 1211. 
A valuable monograph by a n expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING. Scientific 
American Supplement 1224. An article 
describing and ' illustrating an American 
briquetting machine. 

Price io cents each, by mail. 



Order through your Newsdealer or from 

MUNN & COMPANY 



3 61 Broadway 



NEW YOR.K 



Medart Boat Building Materials 



Valveless 



pp 



Get it 
The 

Here is a perfect Gasoline Motor 
without valves. Simplicity, but per- 
fection in parts. More power and less 
weight— 67 pounds only. All parts 
interchangeable. Bearings of bronze. 
Perfect lubrication. Brass generator. 
Small compass. Great satisfaction. 

WRIGHT HOTOR CO., Buffalo, N. Y., U. S, A. 





A system of supplying perfectly 
tittea boat parts, knocked 
down, enable anyone handy 
with tools to build their own 
boat at one-half the boat fac- 
tory's price. Freight low. Send 
stamp for catalog just issued. 

FRED MEDART 

8545 DeKalb Street 

St. Louis, Mo. 



Electrical Engineering 



and Experimental Work of Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vande water St., N. Y. City 
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Scientific American 



May 13, 1905. 




o%e4&t<r, 



The car that always takes you as 
far as you want to go, as fast as you 
want to go, and brings you back 
again without trouble orannoyance. 

1905 Catalogue Sent on Request 

25 H. P. $3,200 35 H. P. $4,000 

60 H. P. $6,000 

Send forBooklet No. 2, which shows 
what the Peerless Car has done 
on the road and an the track. 

Peerless Motor Car Company, 

38 Lisbon St., Cleveland, 0. 

Member Aisoci&tiOn Lictnied Automobile Mfn 



The Electrical Ace 

25 Centi h. Copy 

HI The Best Electrical III 

1,1 Paper Published »' 

the: electrical age 

3 W.-i[ 29th Sirr* 1 New York 



The Dean Boiler Tube Cleaner 




is the only device which will remove all the scale from 
the tubes of both types of boilers. There are more of 
these cleaners in use to-day than all other makes com- 
bined. It is saving $80 a day for one concern; it can do 
proportionately as much for you. 

THE WM, B. PIERCE CO. 
3ffl Wa&hiBffton Street* Buffalo, N. V, 



the BEST LIGHT 



Beautiful to behold, 
useful beyond any light 
made. The cheapest, 
most efficient light on the 
market. Makes and burns 
Its own gas, giving a 100- 
candle power light. 

Over 100 different 
styles. No GREASE, 
DIRT, SMOKE or ODOR. 
Every lamp warranted. 

Agents Wanted Everywhere. 
THE BEST LIGHT COMPANY. 

Owners of Original Patent!. 

87 E. 5th St.. Canton. 0. 




WE WANT AGENTS 

in every town to ride and sell our bicycles. 
Good pay. Finest guaranteed 1905 MODELS, 
with I'uncture-l-'roQf ^±f^% * n & *^ JW. 
ti res .Coaster Brakes ^*t* ™ ip*"* 
1908 & 1904 Models et^ # _ CfO 
of Best Mikes..... & W *** ^f § ^ 

BOO Second-Hand Wheel* 

All makes & Mod- 0Q iu <fr 
el» cood as new V*» IO W<* 
CLEARING SALE at half cost. 
We SHIP ON APPROVAL and 
TEH DAYS TRIAL to anyone 
without a cent deposit. Write at once for 
Special Offer on sample bicycle. 

TIRES, SUNDRIES, AUTOMOBILES. 

MEAD CYCLE CO., Dept.M58 CHICAGO 





THE SUPPLEMENTARY 
SPIRAL SPRING 

AtoorbsEiEl vlltrtitJ*™. So jultaor retoumlfl.. 
Acta Alike HluLer light and heavy luada. 
gtsnds the t*!»L f *d<i.i comfort and new delight 
to motoring . >nv*s tJijfSDQ, lireftatul springs. 
Will please you us frnurfred.H at others. Slab 
tanks and modul of your car. 

SUPPLEMENT ARY SPIRAL SPKWG CO. 
4529 DdmarAv*,, St Uula, f\o> 




To Gas Engine Operators 

Dynamo Ignition, ^ 

Motsinger Auto-Sparker 

. No buttery To start or run. The original 

^lpaad-eontrollodf r[ct(on-dri\fl D^UJUtiOr 

Driven parallel wllh engine a haft. No 

beSts. No boTOlod pulley or beveled 

flv wheel neceuary. For m ska and 

bttak and Jump-iparfcHjratem.Water 

S.-'^^ Bind d net proof. FULLY (Ju*maJIT£IB. 

WOTSiNGER, DEVICE MFG. C0 M r 

U Main Street, FendlatoD r [nd,,U.$,A. 



EPAGE'S PHOTO PASTE 

IN JARS AND TUBES. 

For photo or general nae. Dries 
quickly — ne^er dtecolora print. Very i 
Btrong— corners will not cur). largest 
bottle now sold tor 5c f by iimLl, lthi ) In 
hulk for large users, carton work, etc, 
L E PACE'S MUCILAGE 

A oa* size retails &c. j oy mail, ioc. 
IF PAGE'S OLUE-l or.,, 10c.; W\ 
mull. ISc.Tbot.ortube, RUSSIA cksesT 
CD.! Iff&KMsr Avenue, Giouc««lcr, Omi, 




(fgSR^&g* 




rfc.s cnjoyrtierat id 
not conflnca *fco 
the hours whew 
the rcven OT 7 *he 
koufl eriold are 
rx*ee; ivorteen. and 

jV me&.*tt</M?e* l£ Operation 
is iv one lever, pedals and. a 
tlirottle attached to the steer- 
ing wheal. CTJie liand tkat 
tfteertf is the hand tKat con* 
tfolg. ^£ Ignition is automatic 

*Mai-rt* Qfp c<z and J'a o C €>yy, Ke no ffli a ^Wi j con sin. 
Br«jTtoK** d zi Q j^ o*ti — ' C i* i c j-tf o — P&il ad cl j*k £*. 
Repi««je t\t^tlv* j Ivx. o-tlxe*- lg^jdlnd citic* 

THOMAS B. JEFFEPY^ COMPANY 




SUFLR^Y. TTPE OKEj 

16 to 18 kor-j* power, ^1350 
■poo + full tzi&rniAtiOn An roqu"«t 




SAVE MONEY on 

AUTO SUPPLIES 

We charge ordinary busi- 
ness advance on whole- 
sale cost— much less than 
the usual "fancy" prices. 
Your money back if you 
want it, too. 

The Whole Market before you 
In our catalog ue. Send ioc. f orit 
and order from your easy chair. 

POST A LESTER CO. 

44SargeantSt., Hartford.Ot. 

Largest Importers of 
Foreign Made Equipment. 



/ 




We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CEKT. No 

Wicka. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. t^Write for 

catalogue and prices. 

Chicago Solar Light Co.Dept g, Chlcao^ 



Every Gas Engine User 

should learn about the Apple Auto- 
matic Sparker. Easily attached. 
> o more belt, battery or commutator 
troubles. Increases power and speeds 
For any kind of ignition apparatus write 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 



A MONEY MAKER 

Hollow Concrete Building Blocks. 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO, 

513 N. 9th Street, Terre Haute, Ind. 



SPECIAL ANNOUNCEMENT 



To be published on July 1, 1905 : A NEW PUBLICATION entitled 



American Homes and Gardens 



Successor to 

SCIENTIFIC AMERICAN 
BUILDING MONTHLY 



THIS new monthly magazine will be much broader in scope than its predecessor. It will have 
the word " HOME " for its keynote. The man to whom this word has no meaning will 
have no interest in this new publication. It is the intention of the Editor to take the reader 
with him to various parts of the country, and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. - Good taste is, perhaps, more necessary in the 
building and furnishing of a house of small cost than in a mansion of importance. 

The Editor will not leave you on the outer doorstep, however, but will take you within, 
where you may see how the house is furnished and decorated, and how the owners live. Then 
you may have a walk through the garden, and then to the summer house, where, perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furniture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-a-brac, 
inherited from some former mansion, may with advantage be discarded. 

Each issue will contain an article on some important mansion, showing, if possible, various views of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

The new publication will be issued monthly, and will be somewhat smaller in page size than the " Building 
Monthly/* viz. : 10/^x14. It will have a handsome colored cover. It will have about 50 pages each issue. 
Price, 25 cents each issue ; $3.00 a year. 



SPECIAL OFFER TO READERS OF THE "SCIENTIFIC AMERICAN" 

To any one subscribing before June 1, 1905, the subscription price will be $2.50 for "American Homes and Gardens" for one year from July 1, 1905, to 
July 1, 1906, and the subscriber will receive free of charge the "Scientific American Building Monthly" for May and June. 
To any one subscribing after June I, 1905, the subscription price, without exception, will be $3.00 a year. 

Subscribe at once and obtain the most favorable terms. 



MUNN C& COMPANY, Publishers, 361 Broadway, NEW YORK 



May 13, 1905. 



Scientific American 
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Valuable Volumes 



JUST PUBLISHED 



Electricians' Handy Book 

By T. O'CONOR SLOANE, A.M., E.M., PH.D. 




Handsomely 
Bound in Red 
Leather, with 
Titles and 
Edges in 
Gold, Pocket 
Book Style. 



768 Pages 
556 Illustrations 



Price $3.50 

Postpaid 



JUST PUBLISHED 

American Tool Making and 
Interchangeable Manufacturing 

By JOSEPH V. WOO DWORTH 

This is a complete practical treatise on the Art of 
American Tool Making and System of Interchangeable 
Manufacturing as carried on to-day in the United States. 
In it are described and illustrated all of the different 
types and classes of small Tools, Fixtures, Devices and 
Special Appliances which are. or should be, in general 
use in all machine manufacturing and metal working es- 
tablishments where economy, capacity and interchange- 
ability in the production of machined metal parts are 
imperative. 

All of the tools, fixtures and devises illustrated and 
described have been, or are, used for the actual produc- 
tion of work, such as parts of Drill Presses, Lathes, Pat- 
ented Machinery, Typewriters, Electrical Apparatus, 
Mechanical Appliances, Brass Goods, Composition Parts, 
Mould Prod ucts, Sheet Metal Articles, Drop Forging, 
Jewelry, Watches, Metals, Coins, etc. 

The treatment of each tool described and illustrated 
is such as to enable any Practical Man to Design, Con- 
struct and use Special Tools, Dies and Fixtures, for the 
Rapid and Accurate Production of Metal Parts inter- 
changebiy. 

To the Machinist, Tool Maker, Designer, Die Maker, 
Superintendent, Manager and Shop Proprietor this book 
shows the 20th Century Manufacturing Methods and 
Assists in Reducing the Expense and Increasing the 
Output and the Income. A book on the System of In- 
terchangeable Manufacturing— The System that has 
Won for the United States the Industrial Supremacy of 
of the World. 



535 Pages 



Bound in Cloth 600 Illustrations 
PRICE $4.00 



JUST OUT 



modem 0a$=£naine$ 

and 

Producer =0a$ Plants 

By R. E. MATHOT, M.E. 

314 Pages Bound in Cloth 152 Illustrations 

Price $2.50, Postpaid 

A Practical Guide for the Gas-Engine Designer and 
User. 

A book that tells how to construct, select, buy, install, 
operate, and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear 
drawings. 

The only book that thoroughly discusses producer- 
gas, the coming fuel for gas-engines. Every important 
pressure and suction producer is described and illus- 
trated. Practical suggestions are given to aid in the 
designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 



JUST PUBLISHED 



Scientific American 
Reference Book 

12mo. 516 Pages. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. Lt is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest to everybody., 
The book contains 50,000 facts, 
and is much n.ore complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
"Scientific American Refer- 
ence Book " has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter- 
ence more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
tne Scientific American to present to the purchasers 
of this book a remarkable aggregation of information. 




JUST PUBLISHED 

American Estates 
and Gardens 

By BARR FERREE 

4to. 11 x 133^ inches. Illuminated Cover and 
275 Illustrations. 340 Pages, Price #10. OO 

B^° Special circular of contents of these volumes sent free 

MUNN ca CO. 

361 Broad-way New YorK City 



Laundry iron, M. Mavis 788,587 

Leach tank, J. D. Wood 788,689 

Leer, J. Goodman 788,640 

Lemon juice extractor, E. D. Conroy 789,080 

Lifting device, C. W. Coleman 788,630 

Lifting jack, H. Schroer 789,071 

Light tower, S. T. Coverstone 788,707 

Lime light fixture, A. C. Roebuck 788,795 

Linotype machine alarm, F. W. Blair 788,578 

Lister attachment, J. A. Herron 788,531 

Locomotive, F. O. Whealon 789,111 

Log sled tramway, A. H. Waters 788,971 

Loom bobbin, cotton, J. H. Whitten 788,806 

Loom center selvage mechanism or attach- 
ment, H. Ledoux 788,918 

Loom electrical stop mechanism, F. M. 

Armstrong 788,875 

Looms, mechanism for winding fabrics in 
skein form on narrow ware, A. H. 

Steele 788,798 

Lubricator, J. McQuead 789,101 

Mail chute, J. W. Cutler 788,709 

Manuscript holder and lighting appliance, 

W. S. Morris 788,841 

Marking surface areas, machine for, E. V. 

Beals 788,623 

Match box, E. Rogers 788,730 

Material treating apparatus, E. N. Trump, 

788,741, 789,109 

Mattress, J. B. Andres 788,874 

Measure, hoof, C. E. Murray 789,100 

Measuring device, G. H. King 788,914 

Measuring device, J. Bannet 789,112 

Measuring machine, seed, W. Brough 789,116 

Meat tenderer, J. Rains 788,793 

Metal, manufacture of expanded, G. G. 

McKay 788,934 

Metals, extracting, J. A. Just 788,912 

Metals from their solutions, reducing, C. B. 

Jacobs 788,584 

Milk can, J. B. Conover 788,821 

Mine door operating mechanism. Good & 

Hall 788,898 

Mining drill, F. W. Olcott 788,593 

Mirror holder, adjustable, Crane & Hurd.. 789,008 

Mold cope filling machine, J. Root 788,601 

Monolith, process of and product in, H. 

Merkel 788,664 

Mop head, H. Bitner 789,115 

Mop holder, H. Bitner 788,700 

Mosquito nets, lamps, or the like, device for 

supporting, A. S. Powell 788,847 

Music leaf turner, J. D. Trombley 788,740 

Musical instrument player, pneumatic, L. U. 

Jobes 789,029 

Musical instruments, note sheet for self- 
playing, E. F. Smith 788,854 

Nail set, T. F. Thompson 788,564 

Necking in machine. H. H. Hull 788,535 

Nippers, pliers, or similar tool, W. A. Ber- 
nard 788,575 

Noodle cutter, W. V. Heinz 788,903 

Numbering machine, E. G. Bates. .789,113, 789,114 

Nurling machine, E. Childs 788,516 

Nut cracker, D. L. R. Rochlitz 788,599 

Nut for vehicle nuts or the like, lock, G. W. 

Peter ................................. 789 059 

Nut lock, E'.' S. Hawkins '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. '. .' 788/718 

Nut lock, W. W. Wise, et al 788,981 

Nut, top prop, H. Higgin 788,532 

Oar, bow facing, F. L. Buff 788,884 

Ore classifying and sizing machine, W. E. 

Wild 788,688 

Ore separator, C. W. Strong 788,799 

Ores, treating fine, Baker & Hearne 788,813 

Ozonizer, electrical, C. A. Sahlstrom 788,557 

Packing, E. D. Harsen 788,769 

Packing pad, E. J. Stewart 788,561 

Pad. See Packing pad. 

Pail, dinner, W. N. Stephan 788,735 

Paper bag holder, L. Emerson 789,125 

Paper barrel, H. G. Post 789,061 

Paper, machine for figuring endless glazed, 

Hennessen & Spix 789,091 

Paper making apparatus, R. W. Bainbridge 788,508 
Paper making machine, L. F. Jurgenson... 789,036 

Paper stand and cutter, roll, J. G. Cox 788,708 

Parer and slicer, vegetable or fruit, A. L. 

Allen 788,989 

Pavements, heater for repairing bituminous 

and asphalt, Fairchild & Pierson 788,582 

Paving rammer, W. A. Childrey 788,751 

Pencil, A. E. Buckingham 788,998 

Perborate, making, O. Liebknecht 788,780 

Phonograph cylinders, tuning, W. H. Miller 788,927 
Phonographic apparatus, P. O. Pedersen.. 788,790 
Photographic developing device, G. S. 

Smallwood 788,609 

Piano, G. Anderson 788,693 

Pick, miner's, W. W. Hoover 788,719 

Pile fabric, woven, F. Hammer 789,020 

Placer machine, H. J. Swarts 788,737 

Planter, W. V. Hart 788,717 

Plastic block molding machine, C. P. 

Throckmorton 788,739 

Plow, S. Boyer 788,514 

Plow and cultivator fender adjuster, corn, 

G. B. Ucker 788,860 

Plow shoe, W. J. Stogner 788,961 

Pole or shaft, vehicle, G. A. Lambert 788,653 

Pole, vehicle, G. A. Lambert 788,654, 788,655 

Popcorn popper, J. Spray 788,680 

Position finder, depression, Whistler & 

Hearn 788,617 

Potassium salts, making, A. J. Swayze.... 789,074 
Power transmission mechanism, variable 

speed hydraulic, J. C. Riegel 788,848 

Printer's register hook, L. C. Watkins 788,567 

Printing drum for warps, double, F. 

Schmidt 789,069 

Printing warps on printing drums, appar- 
atus for, F. Schmidt 789,068 

Protractor, C. E. Mentzer 789,044 

Pulley, expansive and contactive, H. A. 

Mann ..... . . . 788 586 

Pulp, making wood, G. S. Cushing 788^633 

Pump mechanism, R E. Green 789,018 

Pumping device, power, Smith & Neilson.. 788,679 
Radiator, portable steam, H. H. Cooke.... 788,705 

Rail joint, O. F. Jordan 788,776 

Rail joint, J. Wolfe 788,807 

Rail joint, C. A. Minerd 788,928 

Rail joint, E. A. Barry 788,991 

Rail joint, A. Bonzano 788,995 

Rail joint, C. E. Burns 788,999 

Rail joint, W. D. Johnson 789,081 

Rail tie, W. S. Roush 788,602 

Railway block signals, automatic electric 
light connection for automatic, W. Allo- 

way 788,872 

Railway brake mechanism, C. J. A. Machut 788,921 
Railway points, signals, crossing gates, etc., 
apparatus for operating and controlling, 

W. A. P. Cosserat 788,522 

Railway rail joint angle bar, G. H. Wil- 
liams 788,743 

Railway signal, J. Bildson 788,624 

Railway signal, electrical, J. W. Tatum . . . 788,562 

Railway signal system, A. L. Bower 788,513 

Railway signaling, electric circuit and ap- 
paratus for, II. W. Spang 788,959 

Railway signaling system and electropneu- 
matic valve theref»r, pneumatic, E. C. 

Irving 788,536 

Railway spike lock, Allen & Feigley 788,621 

Railway, spiral, J. B. Wilmouth 788,980 

Railway switch, C. A. Blsbce 788,699 

Railway switch, T. K. Bell 788,993 

Railway switch, automatic, U. A. Wood- 
bury 788,572, 788,573 

Railway tie and clamp, H. S. Kilbourne.. 788,913 
Railway trains, means for automatically 

stopping, R. A. Johnstone 788,774 

Railwav vehicle bogie, I. A. Timmis 788,684 

Razor, F. Kampf e 788,834, 788,835 

Razor, O. Kampf e 788,836 

Razor, safety, R. J. Christy 788,820 

Reamer, expansive, J. C. Adkins 788,620 

Receptacle closer. F. G. Nicolaus 788,553 

Recorder. See Time recorder. 

Register hook, H. B. Rouse 788,849 

Rotary engine, Clemens & Le Blanc 788,517 

Rotary engine, S. J. Lawrence 789,037 

Rule, wine or spirit calculating slide, F. C. 

Farmar 788,638 

Ruling, printing, and cutting machine, D. 

W. Custer „ . 788,523 

Sad iron shield, C. A. Barrow 788,697 

Salt distributer, Haus & Laabs 788,902 

Sash fastener, A. W. Carlson 788,515 

Sash fastener, G. H. Briggs 788,702 

Sash fastener, G. D. Jones 788,775 




Muffins Stamped Steel Boats Are Safe — They Can't Sink 

Staunchly built of strong, rigid steel plates with air chambers in each end like a life boat, they are 
buoyant— strong— safe— speedy— as much better than a wo:>den boat as a steel greyhound is better than 
a modern schooner. They don't leak— crack— dry out— wear out— or become waterlogged, and can't sink 
because of the air chambers. 

Motor Boats, Row Boats, Hunting and Fishing Boats 

Mullins Steel Motor Boats are elegantly equipped, full fledged, torpedo stern motor boats— not 
row boats with motors in them. They are breaking all records. 

notor Boats, 16 foot, \% h. p., $135 ; 18 foot, 3 h. p., $240. Row Boats, $20 up. 

All boats are sold direct and every boat is fully guaranteed. Prompt deliveries. 

Send for 1905 Catalogue 

The W. H. Mullins Company (The Steel Boat Builders), 118 Franklin St., Salem, Ohio 

Member National Association of Engine and Boat Manufacturers 




Washburne's Patent Adjustable "O.K." Paper Fasteners 




The neatest and most efficient of f lie whole 
"Paper Fastener Tribe " 

Attached with the thumb and finger. Absolutely 
v sure. Can be used over again. No points to catch. 
*. Lies flat. W ill not rust. Made of brass. 

Handsome in appearance, and they 
always work. 
Put up in brass boxes of 100 Fasteners each. Ten 
boxes to a carton. Price 20 cents a box ; SI .50 
per 1 ,0OO, at all stationers or from the Manufac- 
turer, postage or express prepaid. Sample box 
10 cents Illustrated booklet free. Liberal dis- 
count to the trade. 

JAMES V. WASHBURNE, Mfr. 
210 East Genesee St., Syracuse, N. Y. 




The Ideal Runabout 

FOR BUSINESS AND PLEASURE 



Speed Road Wagon 



Simple to Operate. Just 
Push the .Lever and Steer 



POPE MOTOR CAR CO. vESSS&SXSSX*. 



SEND ROR CATALOGUE 



Protection at Minimum Cost 



The "Alligator" Check Protector and En- 
velope Opener is the most useful of all articles for 
Office or Home use. Made of spring steel, nickel- 
plated and highly polished. Sample by mail 50 cents. 
Trade and advertisers supplied. 
S. I. ATWATER, 369 Broadway, New York, U.S.A. 




Insure your property against decay. A few dollars I 
in Sun-Proof Paint will do it. Advice and Book Jree. f 

PATTON PAINT CO.. 



' **7 LAKR 



Moving Picture Machines 

Films* Stereopti- 

cons, Views. 

[f vou contemplate go- 
ing' into the public en- 
tertainment bus iness, 
write for catalogue No. 
9, which gives informa- 
1ion and prices of Mov- 
ng Picture Machines. 
Fil m s, Stereopticons 
and Views. We offer de- 
pendable apparatus and 
views only; no second- 
hand goods for sale. 
J Send 10 cents in stamps 
w < u. postage of 364 page catalogue. 

KLEINE OPTICAL CO. 

52 State Street, - - - Chicago, III. 




K. BARNES 
ELEVEN-INCH SCREW 
(CUTTING LATHE 

For foot or power as 
wanted. Has power 
cross feed and com- 

gound rest. A strictly 
igh grade, modern 
tool. Ask us for print- 
ed matter. Descriptive 
circulars upon request. 
B. F. BARNES CO. 

Rockford, 111. 

European Branch, 149 Queen 

Victoria St., London, E. C. 




22=100 CALIBRE SAFE T Y RIFLES 



Fully Warranted. 
Sent on Trial. 




BEST AIR GUNS, 
Steel Targets, Nut Picks, 
Nut Cracks, Etc. 
manufactured h. M . QUACKENBUSH CO., Herkimer, N. Y. 

BY SEND FOR CATALOGUE 



DAU TflP A GENTLEMAN'S 
rAN" I UU DRESSING CHAIR 

which presses and creases your trousers while 
you sleep. Provides an improved hanger for 
coat and vest, a handy place for slippers or 
This chair will positively prevent 
baggv krees by 5(0 lbs. pressure in- 
stantly applied. Your clothing will 
appear as fresh every morning / 
as if just from the tailor's. Saves its 1 
cost iu 6 months and will last a life- ^ 
time. Indispensable in a gentleman's 
apartment. Price within reach of 
all. Write today for illustrated 
descriptive folder and price. 
CENTRAL MANTEL CO. 1312 Olive St., St. Louis, Mo. 





PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successtul operation 
in all parts of the world. 

Launches in stock. 

Send for Catalogue. 
PALMER BROS., 

Cos Cob, Conn. 
New York Office, 34 W. 26th St. 




ON TYPEWRITERS 



of all Hakes 

Send for samples of writing, prices, and 
catalogue. Machines shipped for inspection. 

NEW YOKS, CHICAGO, 

\% Barclay St. 124 La Salle St. 

B0ST0X, KANSAS CITY, 

38 Bromfield St. 817 Wyandotte St. 

ST. lOUIS, '209 North 9th St. 
SAN FRANCISCO, 

536 California St. 



;-';/WHE/ : -m 

TYPEWRITER 
EXCHANGE 
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BUILD Y0UF90WN BOAT 

.BROOKS 

System 



BROOKS 
SYSTEM 



BROOKS 
ISYSTEM 




If yoii can drive a nail and cut out a piece 
of material from a full-sized pattern you 
can build a canoe, row boat* sail boat or 
launch in your leisure time^-at home— and 
the building will be a source of profit and 
pleasure. 

All you need is the patterns, costing f rom $2.50 up, 
and materials from $5.00 up. The tools are common 
in every housebold. Patterns of over forty styles 
and sizes— all lengths from 12 to 55 feet. 

The Brooks System consists of exact size 
printed paper patterns of every part of the 
boat, with detailed instructions and working 
illustrations showing each step of the work, an 
itemized bill of material required and how to 
secure it. 

Over six thousand amateurs successfully built 
boats by the Brooks System last year. Fifty per 
cent, of them have built their second boat. Many 
have established themselves in the boat manufac- 
turing business. 

Catalogue and particulars free. For 25 cents 100- 
page catalogue containing valuable information for 
the amateur yachtsman, showing several working 
illustrations of each boat, and a full set for one 
boat. Full line in knock-down and complete boats. 
When so ordered, patterns are expressed, charges 
prepaid G. O. D. to allow examination. 

BROOKS BOAT MFG. CO. 

Originators of the Pattern System of Boat Building 
405 Ship St., Bay City, Mich., U.8.A. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
With advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. «4 1 . Piice 10 cents. To be 
had at this office and from ail newsdealers. 



it, 



J- 



■ 






■ 



GROWER 

Our Guarantee 
Backed by the Banks 

We will send you an Ejvans Vacuum 
I Cap by prepaid express, to use thirty 
' days,- and if you do not cultivate a 
sufficient growth of hair within this 
time to Convince you that this method 
iseffective, any bank in St. I y ouiswith 
whom deposit is made will return 
your money. 

Even one application of a Vacuum 
gives the scalp a pleasant tingling 
sensation that denotes the prepuce 
of new life in the scalp and which can- 
not be obtained by any other means. 
It requires only about ten days to 
get the scalp loose and pliable, which 
condition is absolutelyessentialtothe 
life and growth of the hair 
—the hair cannot thrive 
in a tight and congested 
1 scalp. 
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Saw clamp, M. W. Stoughton 

Saw filing machine, J. E. demons 

Saw guide, Conkey & Bradley 

Saw handle, J. Faf ri 

Saw handle fastening, L. E. Smith 

Sawmill set works, W. H. Trout. . .788,801, 
Sawmill starting mechanism, E.» Hoops. . . . 

Scaffold, W, O. Jones 

Seal, C. A. Coffin 

Seeder, potato, R. Michell 

Seeding machine, S. H. Jones 

Separator liner, centrifugal, A. L. Christen- 

Sewing cabinet, M. A. Brown 

Sewing machine work clamp, G. S. Gatchell 

Sewing shoe soles, to uppers, J. A. Rhoult.. 

SlUAnioninK" mechanism, rock drill, W. P. 
Light luxly 

Sheet metal parts, means for uniting, B. M. 
Steele 

Shingle, roofing, L. G. Sharp 

Show case, Robertson & Middlebrook 

Show case, W. K. Williams 

Show case doors, antifriction support for, 
Robertson & Middlebrook 

Shuttle, J. PI. Nason 

Sign, advertising, H. J. \ an Haagen 

Signal system, electric, R. O. Johnston.... 

Signature or paper sheet separating appar- 
atus, C. A. Juengst 

Skylight, Kasch & Eberhard 

Slack adjuster-, J. B. Reed 

Slod guiding attachment, H. D. Roe 

Slicer and grater, vegetable, Ij. B. Seitz... 

Smelting and refining furnace, combined, 
C. C. Medbery . 

Smelting and separating, copper, G. 
Mitchell 

Speech, etc., apparatus for electromagnet- 
ically receiving, recording, reproducing, 
and distributing articulate, V. Toulsen 

Speed changing device, Le Blond & Groene. 

Sprayer, stock, M. W. Kouns 

Spring bottom, J. F. Gail 

Stamp, hand, F. W. Collins 

Stamp mill, G. C. Richards 

Stamp mill stems, means for fixing tappets 
to, H. C. Fisher 



788,962 
789,11'j 

789,005 
788,528 
788,957 
788,858 
788,907 
789,0:34 
788,519 
788,665 
788,911 

788,752 
788,749 
789,126 
789,066 

788,919 

789,107 
788,676 
788,598 
788,979 

788,597 
788,987 
788,967 
789,030 

789,095 

788,538 
788,596 
788,794 
789,073 

788,546 

788,589 



788,728 
788,658 
788,722 
788,825 
788,520 
788,729 

788,896 
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I^et us send you some 

f literature about this in- f 
vention — even if you are not 
in need of it, we know you 
will be interested in the appli- I 
ance and in what it does. 

EVANS VACUUM CAP CO* 

425 Fullerton Building, ST. LOUIS, U. S. A. 



ROTARY PUMPS AND ENGINES. 

Their Origin iLtid Development,— An Important sunes of 
pajuM'tf giving u hi' feorical ry.nunic of the roiarv |hjeu|» 

and engine from 1588 and lliuH.Lmt.ed with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements I IOJ), 1.110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



MOVING PICTURE MACHINES 

J stereopticons fe-ypESSS-ffiS 

" * u " m..kij« Nothing atfords better opportuni- 
ties for men with 
small capital. W • 
I start you, furnishing 
1 complete outfits and 
1 explicit instructions 
I at a surprisingly low 
I cost. The Field ta 
LarjfB comprisingthn 
regul.ip theater and 
lecture circuit, also 
localfields in Church- 
es, Public Schools, Lodges, and General Public Gatherings. 9 Our 
Entertainment; Supply Catalogue and special offer fully explains 
everything. Sent Free. CHICAGO PROJECTING CO., 

H*& Dearborn Street, JVept. S)7» Chicago, Ills- 




Starch, making lump, E. Gudeman 789,127 

Steam engine, H. D. Langton 788,723 

Steel, continuous process of manufacturing, 

H. Knoth 788,650 

Stereotype metal melting pot, C. S. Part- 
ridge 788,671 

Stock fountain, automatic, T. J. Mosure. . . 788,666 

Stock guard, II. A. Middaugh 789,048 

Stocking, elastic, ^Y. Bottger, Jr 788,996 

Stopper extractor and protector, Reed & 

Di itzon 789,064 

Stove 'or furnace, M. W. Woodhurn 788,571 

Strainer, A. W. Trescott 789,062 

Stuffing hox, IT. L. Noxon 788,939 

Sulphur hurner, II. Blumenherg, Jr 788,512 

Surface cooler, W. Hohhach 788,771 

Switch mechanism, electrical, II. Krantz.. 788,916 

Syringe, McKinley & Diegel 788,935 

Syringe, G. A. Hulett 789,092 

Tar melting and gravel heating apparatus, 

F. Marsh 788,662 

Tea kettle cover, II. L. ITapper , . , T 788,642 

Teeth, device for removing obstructions from 

between the, C. P. Roth 788,947 

Telegraphy and telegraph apparatus, W. 

Trafford 788,800 

Telephone switchboard annunciator, C. T. 

Mason 788,924 

Telescope, C. F. Dieckmann 788,823 

Tent, P. T. Peralta , . . . 788,791 

Threshing machine riddle adjusting mechan- 
ism, L. Worts , . 788,616 

Ticket protector, pin, L. E. Hacherelle 788,827 

Tie. See Rail tie. 

Time recorder, workman's, J. N. Emley 788,760 

Tire armor, pneumatic, R. Wright 788,983 

Tire charging pump, automatic, Hihhard & 

McCord 789,024 

Tire, pneumatic, C. S. Frank 788,765 

Tire, resilient vehicle, G. B. Dryden 788,824 

Tire upsetting machine, E. Einfeldt 789,013 

Tire, vehicle, P. E. Doolittle 788,710,788,711 

Tobacco stemmer, F. Munsey 788,727 

Toe weights, A. C. Olfs 7WH.M44- 

Tougue support, wagon, Z. D. Jfcnbismn. . . . lHU.iliYt 

Tool, combination, A. M. Parker 789,10:5 

Tool, multiple, E. Webb 788,614 

Toy, P. Leopold 789,097 

Tramways, bucket clip for aerial wire rope, 

B. C. Riblet 788,674 

Transport appliance, endless rope, G. Lome 788,542 
Transport appliances, goods detaching device 

in endless rope, G. Leue 788,543 

Trestle, Wight & Townsend 788,570 

Trolley, C. M. Feist ,.. 789,014 

Trolley wheel, electric, T. Euphrat 788,526 

Truck and scale platform, combination, P. 

Morgan , 788,930 

Truck, radial, R. Wells 788,976 

Truck safety attachment, car, J. B. Wright 788,744 

Truss, A. Menas 788,663 

Tubes, apparatus for forming flexible metal, 

Waterman & Holloway 788,9J70 

Tug securing and releasing device, harness, 

W. Goetz 788,8,26 

Tunneling, overhead shield for, R. Stone.. 788,611 

Turbine, elastic fluid, P. Hodgkinson 788,830 

Turbine, steam, T. J. Masters 788,325 

Typewriters, cushion stop for hinged parts 

of, G. W. Donning 788,759 

Typewriting machine, L. T. Diss 788,758 

Typewriting machine, .T. Felbel 788,763 

Typewriting machine, F. A. Young. 788, 808, 788,984 

Typewriting machine, N. C. Darrow 789,084 

Uncoupling apnaratus, C. A. Lindstrom. . . . 788,544 

Valve, A. F. Bennett 788,510 

Valve, H. Zins 788,986 

Valve, automatic closing, II. Wehner 788,867 

Valve gear, F. S. Schinith 788,951 

Valve gear, F. W. Bohn 789,078 

Valve, hydraulic, C. L. Huston 789,026 

Vehicle body hanger, McCuc & Wilcox 788,669 

Vehicle, motor, C. Schmidt 788,605 

Vehicle, motor, II. Sechaud 788,852 

Vehicle spring connection, C. T. tfcCnt!. . 788,668 

Vending machine, J. Fritsche 788,897 

Vending machine, P. Lynes 789,039 

Vending machine, W. Diebel 789,086 

Vestibule, T. A. Ryan 788,948 

Veterinary injector, G. B. Blackman 788,577 

Vise, bench, R. J, Schlosser 788,604 

Watch case, E. A. Marsh 788,923 

Watchmaker's tool, G. W. Bowers 788,881 

Water elevator, wind operated, L. W. Max- 

on 789,042 

Water heating apparatus, P. A. Deasy.... 788,890 
Water tank, frost proof, F. M. Vandegrift 789,077 

Water tube boiler, J. M. McClellon 788,549 

Waterproof composition, W. Maasch 788,783 

Web guiding device, J. O'Connor ,, 789,053 

Weighing machine, automatic, ,T. Hickey.. 788,829 

Well apnaratus, oil, W. T. Bradstreet 788,701 

Well tube clamp, oil, W. M. Thomas 788,738 

Wheel. See Car wheel. 

Wind chest with individually operative 

valves, pneumatic universal, A. Klann 788,777 
Winding machine, bobbin or spool, J. Garsed 789,017 

Winding machine, thread, C. II. Cressy 788,632 

Winding machine, web, E. Schoening .... 789,070 

Window, S. II. Mercer 789,046 

Window frame' C. S. Moore 789,050 

Window aentn, C. C. Wheeler 788,869 

Wire weaving machine, E. P. Shellaberger 788,953 

Wood bending machine, H. L. Staley 788,960 

Woven fabric, H. Sarafian 789,130 

Wrench, I. P. Johnson 788,772 

Yoke, neck, G. A. Lambert 788,652 



DESIGNS. 

Banm f, J. H, Evans 37.422 

Powder rWffptftclc. toilet, w,. A. Bradley.. ri7, 123 
Reflector, artificial liRlrt. K. Bootlu 37,12 £ 



LABELS. 

: 'B. B. Blunt," for cigars, Bayuk Bros 12,100 

"Blue Jay Splits," for a medicinal bever- 
age, Teapho Co 12,107 




A Trolley Car that Needs no Track— the 

OLDSMOBILE 

has demonstrated by dependable, service its possibilities as a 
car for family comfort as well as public utility. What is 
more healthful and enjoyable than to be out from the hot, 
over-crowded " trolley," in the fresh, exhilarating open, 
with speed and power at your instant touch, and with nothing 
to watch but the road? Life has new meaning to you, and 
the Oldsmobile a new place in your affections. 

You find in our line the car you want, at the right price and with the 
quality you have a right to expect. 

Standard Runabout, 7 h. p. $650 Touring Car, 20 h. p. (2 cyl.), $1,400 

Touring Runabout, 7 h. p., $?50 Delivery Car, 16 h. p. (2cyl.j, $2,000 

Ten Passenger Wagonette, $2,200 

All prices f. o. b. Factory. Our handsome new catalogue 21 
free on request. 



Olds Motor 



Works, Detroit. U. S. A. 

M. A. I,. A. M. 
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PRINTING THAT BRINGS RESULTS PAYS YOU 

WE attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manufacturers wishing to sell or exploit their patents can do it very 
efFedively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20, on 20x24 paper. 
C. L. WRIGHT dr CO., 132-4-6 West 14th Street,. New York. 4 




STANDARD 



3?OV Factory, Store and Farm 

Send for Catalogue S. 
Osgood Scale Co., Binghamton, N. Y. 




P» $235.00 



WEEBER 

Gas and Gasoline Engines 

For Marine and all power purposes. 
Workmanship the highest, price per 
li. P. the lowest. Tbe kind that will 
run smooth and keep running. Not 
an experiment but tested out by four 
years' continuous running. Guaran- 
teed for one vear and to give abso- 
lute satisfaction. Agents wanted. 
C. R. WEEBER MFG. WORKS 
Albany, M", Y., U. S. A. 




$39.50 BUYS THIS 

We save you dealer's profits. Ship on ap- 
proval 30 days free trial. Money back if 
not satisfactory. Send for 200 page Style 
Book containing 132 wonderful bargains. 

UNION BUGGY CO. 
Dept. 849 Pontiac, Mich. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, JS t o. 1202. Price 10 cents by 
mail, from this office and from ail newsdealers. 




GOOD REASONS WHY 
OUR SYSTEM OF 
HUMIDIFYING. COOLING 
«, VENTILATING IS 
THE BEST. LET US 
TELL YOU THEM 



Regenerated Cold Air Co. 

88 Broad St., Boston, Mass 



THE MIETZ & WEISS KEROSENE 



Stud for 

l '{Ltiilogiw. 




and GAS ENGINE 

burns K JJJtOBEN.U cheaper and 
safer than grasohne r Automatic, 
simple, reliable. Ji o electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynainci for electric lighting 1 , charge 
\ii'z storagn batteries, pumping and 
all power purposes. . 
A. MIETZ. 
128-138 Mott St., New York. 
ADOPTEW BY 

TJ. S. GOVERNMENT. 
Highest AAvard, direct coupled 
Generator Set, Paris Exposition,1900. 
'( Gold Medal. Pan American Ex- 
Gold McdflJ. "fMlbrtMl, S. C, Exposition, 1902. 
Gold Medal and Special Diploma has been awarded to the 
IVTieta & Weiss Oil Engine at the Louisiana Purchase Exposition at St. 
Louis, 1904. 



position. 



Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR. RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 
PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 
ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Gents each, by mail 

Order through your newsdealer o r from 

MUNN m COMPANY 

361 Broadway New York 
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Fickle Spring is again 
here, making it advisable 
f for every man, woman and 
child to have an Under- 
wear that effectually pro- 
tects at all hours and iru 
all weathers. "Jaeger* 
alone does this. 

Recommended by Physicians 
Jblverywhere. 

Explanatory Catalog and 
Samples Free. 



New York : 306 Fifth Ave., 157 Broadway. 
Buo^klyx: 504 Fulton St. Boston: 228 
Boyloton St. Philadelphia: 1510 Chest- 
nut St. Chicago : 82 State St. 

Agents in all Prmcvpal Cities. 
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DURABILITY 

OF THE 

Fox Typewriter 

On account of its perfected and su- 
perior mechanical construction a Fox 
will outlast any other typewriter. 

Repairs cost practically nothing, an 
. important feature enjoyed by the Kox 
alone. 

Write for particulars concerning our 
free trial plan, and also our 1905 cata- 
1 logue just out, 

Old machines taken in part payment, 
and easy terms given. 

We want dealers for unoccupied terri- 
tory. Write for our liberal proposition. 

FOX TYPEWRITER CO. 

Executive Office and Factory 
836-840 Front St. Grand Rapids Mich. 



ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Supplement 1106. Price i0 cents. 
For sale by Munn & Co. and all newsdealers. ^gato § 



ANATOMY OF THE AUTOMOBILE 

By "DR. DYKE" 

Contains full descriptions aud detailed mechanical drawings of ail 
standard American automobiles and several types of foreign cars. 
Diagrams of Electrical Connections. Full descriptions and draw- 
ings of successful air ships. Three Books in One. Over 700 pages 
and 300 illustrations. Invaluable to auto owner, operator, repairman, 
agent and intending purchaser. Price, postpaid, $3.60. Send for 
our catalogue of auto supplies. 

A. L. DYKE AITTO SUPPLY CO. 
Olive and Walton Streets* - - St. Louis, Mo. 



The Electrical Age 

25 Cents &. Copy 

III The Best Electrical III 
'"' Paper Published "■ 

THE ELECTRICAL AGE 

3 West 29th Street. New York 



FOR SALE. 



A perfectly equipped 
plant for the manufac- 
ture of special ma- 
chinery, engines, boilers, etc., in large city. Fully ap- 
pointed factory operated for many years. Satisfactory 
reasons for selling. All our machines, patterns and 
Patents included in sale. 

Address •« FACTORY," 

Box 773, New York. 



50 Years' 
Experience 




Tra^de Marks, 
Designs, 
CopyrigHts, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents tasen through Munn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers, 

MUNN&C0. 36iB -^NewYork 

Branch Office 625 F St. Washington, D. C. 



-'Cauff man's Gingeruta," for medicine, Emil 

Cauffman 12,109 

"Everybody's Baking Powder," for baking 

powder, J. W. Smith 12,103 

"For-Get-Me-Not," for chewing gum, N. 

Shure Company 12,104 

"Hoefner's Ammonia Soap," for soap, A. 

Hoefner & Sons 12,099 

"Kur-Ye," for salve, Kur-Ye Co 12,105 

"Lady Cliff," for cigars, Schwager & Levi- 

son 12,101 

"Southdown Silk Enos," for cotton goods, 

Eno Cotton Mills 12,110 

; 'Ta-ri-na," for medicine, G. E\ F, Ander- 
son 12,108 

'The Electric Salve for Man or Beast," 

for salve, C. C. Ganz 12,106 

'The Only Coffee," for coffee, Royal Coffee 

Co 12,102 



Make Rubber Stamps! 

Large Profits— Light Work 

A few dollars will purchase a complete 
manufacturing outfit with full instruc- 
tions. Ambitious young men sh ould in- 
vestigate at once. Write for Catalogue. 

BARTON MFG. CO. 
341 Broadway New York 




PRINTS. 

'Boys' and Children's Suits and Overcoats," 
for boys' and children's suits and over- 
coats, Browning, King & Co 1,296 

'Gage Millinery," for millinery and straw 

hats, Gage Brothers & Co 1,277 to 1,290 

'Hoefner's Ammonia Soap," for soap, A. 

Hoefner & Sons 1,298 

'It's Beech-Nut," for food products, Beech- 
Nut Packing Co 1,297 

'Msle Attire," for male attire, B. Kuppen- 

heimer & Co 1,294 

'Men's Suits and Overcoats," for clothing, 

Browning, King & Co 1,295 

'Nation's Dolls Series No. 2," for a news- 
paper novelty, Gray Lithograph Co 1,291 

'Nation's Dolls Series No. 3," for a news- 
paper novelty, Gray Lithograph Co 1,292 

^'Nation's Dolls Series No. 4," for a news- 
paper novelty, Gray Lithograph Co. . . . . . 1,293 

'Swift's Corrugated Furnace Marine Boiler," 

for boilers, E. H. Swift 1,301 

"Swift's Locomotive Boiler on Wheels, Open 

Bottom," for boilers, E. H. Swift 1,300 

"Swift's Locomotive Boiler, Open Bottom," 

for boilers, E. H. Swift 1,299 

"Swift's "Vertical Boiler," for boilers, E. 

H. Swift 1,304 

"Swift's Vertical Boiler on Wheels," for 

boilers, E. H. Swift 1,302 

"Swift's Vertical Marine Boiler," for boilers, 

E. H. Swift 1,303 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



SPECIAL MANUFACTURING. 

DIES and STAMPINGS TO ORDER. 

SPECY MACHiNERY-MODELS-EXPERIMENTAL WORK. 
DROP FORGING DIES AND DROP FORGINGS. 

HARDWARE SPECIALTIES etc.M A NFD, TO 0RDER.SEND SAMPLES 
OR DRAW INCS FOR ESTIMATES. V/fflTE FOR OUR BOOKLET. 

THE GLOBE MACHINE & STAMPING CO. 

^MJLTON ST., CLEVELAND, Ol 




IF YOU SHOOT A RIFLE 

Pistol or Shotgun, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the Ideal Hand-hook ""A," 126 pages 
FREE. The latest Encyclopedia of 
Arm*, Powders, Shot mid Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., 26U SV. New Haven, Conn., U.S.A. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W.Broadway, New York 

cr v p pr DT I> IE MAKERS' 

zz a r~ c rx I & machinists' 

Moulds — Models — Experimental Work 
Thos. H. Hart & Co., Charlestown, Mass. 



ff mT T^l23lIHH3 Corliss Engine*, Brewers' 
I 111 Bland BQttiers Machinery. THE VITjTER 
l**JL-J MFG. CO. 899 Clinton St., Milwaukee, Wis 



MnnPIQ & EXPERIMENTAL WORK. 

ITIUULLu Inventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bldg.. Franklin Square. New York. 



Dies, Tools, Models and Special Machinery. 



BALLOONS 



Aeronaut Li. Stevens, 

Box 181 Madison Sq„ N. Y. 



DRYING MACHINES ■ Hannibal, Mo. 



MODELS rCHICAGO MODEL WORKS 

M/iMEzJbJZ m /7SS - MAD/SON S T CWCAGO t !LL 

ESTABLfSHFD fRfi/ 2&* write for catai nr,ur nir unnn siipp net 



RUBBER 

PARKER, STEARNS & SUTTON, 228.229 South St., New York 



Expert Manufacturers 
Fine Jobbing Work 



Moigffaas-i 



UNION VlODEL WORKS 
193 CLARK CHICAGO. 



Are you interested in Patents, Model or Experimental 
work ? Our bookl et entitled 

WHAT WE DO-HOW WE DO IT 

will b e sent t o you o n request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
Pi- 10-1 3 Jones Street, New York. 



INVENTORS! 

I model for low estimate 



We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es. Send sample or CD EC 
e and best expert advice rUtt 
THE EAGLE TOOL CO., Hept. A, Cincinnati, O. 



LEARN WATCHMAKING 

Refined, profitable labor. Competent men always in 
demand. We leach it thoroughly in as many months as 
it formerly took years. Does "away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



AUTO STORAGEBAm- 

the WILL ARD STORAGE BATTERY CO. Cleveland.© 



ROSE POLYTECHNIC INSTITUTE 

Terre Haute, Ind. A College of Engineering, Mecha- 
nical, Electrical and Civil Engineering, Chemistry and 
Architecture. Extensive shops. Laboratory equip- 
ment, modern. Expenses low. For Catalogue and Pro- 
fessional Register of Alumni, address C. L. Mees, Pres. 



PLUMBING SCHOOLS 

T\7 ANTED— Men and boys to learn plumbing trade. 
T v We cannot supply demand for graduates. $4.50 to 
$5.00 per day. Eight weeks complete course. Earn while 
learning. Address for catalogue Cotxe Bros. Co., 
Plumbing Schools, Cincinnati, O., St. Louis, Mo. 




FACTORY FOR SALE OR RENT. 

Three story factory with about 18,000 feet floor space, 
fully equipped with Engine, Boilers, Shafting, Etc. 
Very desirably located at Wallingford. Conn., on main 
line New York, New Haven and Hartford R. R., near 
freight and passenger depot. Rare opportunity for 
parties seeking new location for growing business. 

Address LOCK BOX 53'J, 

Wallingford, Conn. 



Results of the Collier's 
$5,000 Short Story Contest 

The following sixty-three stories have been accepted. At 
least one of these stories will be published in each number 
of Collier's, beginning with the number of April 8th. 



TITLE 




AUTHOR 


TITIvE 


AUTHOR 


FAG AN (ist Prize) 




Rowland Thomas 


Georgia 


John Luther Long 


MANY WATERS 


(2d 




A Woman Laughs Last 


Gordon Wilson 


Prize) 




Mrs. Margaret Deland 


Fisherman's Luck 


Jeannette Lee 


IN THE PROMISED 




Our Buzzitski 


W. S. Dunbar 


LAND (3d Prize) 




Raymond M. Alden 


Children of Eden 


Elmore Elliott Peaka 


Rasselas in the Vegetable 




The Meddler 


Robert McDonald 


Kingdom 




Mrs. H. L. Pangborn 


The Daughter of the Factory 


Washington Gladden 


The Golden Egg 




Ellen Duvall 


Paths of Flame 


Alvah Milton Kerr 


The Best Man 




Edith Wharton 


The Letter Written and the 




Paradise Ranch 




Gouverneur Morris 


Letter Sent 


Mabel Her pert Urner 


The Golden Age of ] 


Poin- 




Across the Boundary 


Henry Wysham 


carre 




Stanhope Sams 


The Other Kind of Greatness 


Ella Higginson 


The Dissembler 




Mabel Herbert Urner 


The Casting Out of Adoni- 




The Haunted Bell 




Herminie Templeton 


ram Goforth 


Alice MacGowan 


Chains of Darkness 




Edith Labaree Lewis 


Of the Honor of the Dorans 


Jas. Gardner Sanderson 


The Two-Gun Man 




Stewart Edward White 


But as Yesterday 


George Hibbard 


A New Light 




M. S. Kelly 


My Father's Brother 


John Farewell Moors 


The Rhyme to Porringer 


James Branch Cabell 


A Woodland Heritage 


Alta Brunt Sembower 


The Village Child 




Jeannette Lee 


Billy Boy 


John Luther Long 


Mr. Chadwick's Trial 


Bal- 




Sailormen 


Stephen French Whitman 


ance 




Thomas Jackson 


The Fog Maiden 


Cloudesley Johns 


The Dragon-Painter 




Mary McNeil Fenollosa 


The Spring by the Water 




The Unearned Increment 


Frederick Trevor Hill 


Tank 


George L. Teeple 


Strone's Southerner 




Charles Warren 


Politics and Little Pigtails 


Viola Roseboro 


A Study in Values 




Emma Kaufman 


A Frost-Nipped Romance 


Alta Brunt Sembower 


A Belated Conscience 




Florence Converse 


On the Roof of the World 


Arthur S. Pier 


Cecilia 




Theodosia Garrison 


"Daown in Missouri" 


Marianne Gauss 


Lottridge 




Ray Stannard Baker 


The Donaghue Luck 


Kate Jordan 


The System of Haddon- 




Arms and the Woman 


Rex E. Beach 


Brown 




David Lloyd 


The Goddess of the Car 


Katharine A. Whiting 


Chance 




L. C. Hopkins 


Forsaken Mountain 


Samuel Hopkins Adams 


The Valley of Sunshine 


and 




The Middle Ground 


Edwin Balmer 


Shadow 




Rowland Thomas 


How Snorts Climbed Sour- 




The Chief, the Child, 


and 




dough 


Alfred E. Dickey 


Mickey Sweeney 




Lincoln Steffens 


Elizabeth 


Charlotte Lee Barrows 


Keepers of the Gate 




Dr. W. Lowndes Peple 


On the Face of the Waters 


Jeannette Lee 


The Telegram 




Robert L. Beecher 


God's Way 


Stella Walthall Belcher 


The Strategy of Shorty 




Rex E. Beach 


Saddle and Croup in Turkey 




The Atavism of Abimelech 


Frank N. Stratton 


Hollow 


F. L. Stealey 


M'Liss's Child 




Ella Higginson 


The Talisman 


Van Tassel Sutphen 


Victory 




Helen Palmer 







Details of the NEW Collier's Short Story Prize 
Competition will be sent upon request 
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Orient iiuckboard, 4 H. F. Price 8375. 

The Orient Buckboard 

doesn't cost a fortune to get, nor much to run— y$ cent 
a mile— but it takes you right along at astonishing 
speed. Hills don't count. You learn now, quickly, and 
then for the road, with a simple, efficient, dependable 
auto, with no need to stop to tinker. Four styles alto- 
gether, $375, $450, $475, $525. Desire to arrange for ener- 
getic representatives in unoccupied territory. Write 
for agency proposition. 

WALTHAM MANUFACTURING COMPANY 
Factory, Waltham, Mass. 

Address General Offices, 44 Broad Street, New York 

Members of A rsol^Lh tifln of Ltoensfld Automobile Mnoufac Inrera. 




Double Side 
Entrance Tonnetu 

Winner of the Grand Prize, World's 
Fair, St. Louis. $3500 f.o.b, factory. 

Send for catalogue J. 

Packard Motor Car Co. 

Member A. L. A. M. DETROIT, MICH, I 

New York Branch, 1540 Broadway 



12! ROYAL TOURIST 




$3,000 



32-38 horse power, 2,500 pounds, 4 cylinders, 
vertical, sbaft drive. More Exclusive 
Features of Merit than any other car 
in America. Guaranteed Deliveries. 
Write Dept. M for catalog. 



ROYAL flOTOR CAR CO. 



Cleveland, Ohio 




CHARTER 



Stationaries, Portables, Hoisters, Pump- 
1 ers. Sawing and Boat Outfits, Combined 
I with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL. 



What Is Daus 7 Tip-Top 




TO PROVE that Dans' "Tip-Top" is 



the best and simplest device for making 
100 copies from pen-written and SO 
copies from typewritten original, we will 



ship complete duplicator, cap size, 
without deposit, on ten (10) 
days' trial. c .^ 

Price $7.50 less ^HZ w 
trade discount of ? m Net 
88% per cent, or %J 

The Felix A. B. Daus Duplicator Co., DausBldg ,111 John St., New York 

All varieties at icwesc prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycies,.Tool8. etc. Save 
Money. Lists Free. Chicago Scale Co.. Chicago, 111. 



Our Microscopes. Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
I partments Round the World. Catalogs 
1 free. 

Bausch 4 Lomb Opt. Co. 

Rochester, N. Y. 
I New York Chicago Boston Frankfurt, G'y 



All makes of Cameras and Lenses at 

Bargain Prices. 
Get our latest lists— we save you money. 
Films developed. 
Bromide Enlargements. 
Photo work of all kinds at lowest 

prices. 
"We buy and exchange* 
We carry the famous Lumiere Plates 

—try them. 

NATIONAL COMPANY, 

49 West 28th Street, New York City. 



msmbbi 




DOUGLAS 

»3 so SHOES Zk% 

^wPSSS^A 8 5J££ es V* nd s . ells More Men's $3.50 
s£m ftn n pf ny 9A her Manufacturer in the World. 
$10,000 Reward to an yone who ca n disprove this statement. 

JT. L. DoyGLAfc $3.60 ihrat aw the greatest tellers In the world 

IWS*%*7^ Hf^ uat "^ "J*** that CMt from $5.00 to 
$7.00. Tha onto difference is the price. W. 1 Dcuelas S3 GO ihoas 
c«t more to make, held their ilJ™ better ™ r ffi"«T^S?!f 
greate* v*Jae than xn? other ^S^tfshw on the market t*35 W L 

* 01lt ™ Si*"* ■*«■ Lwtforit, Take m> Buhatitnto, %. L. SoSglaa 

ah« dealer* everywhers. to matter where yen Uv fl , wf L. D«igli* ahoW aw withla 

Am Good as Custom Shoes. 

*JL {5°rt i ? fl ff *"¥/£?** handed? /or w*r$. to** wfteH 7 k-iVjrf a 

and looked «s well as osrfora^oi, / -/^iM KKKSr « 




Fut color Eyelet* will not waar hraaw, W. L. DoiikIiih Jia'a thfe JarcFPdf aL^ n^ii 

delivery. If you d«irt farther information, write for iiiULtmtrt Cat*, of Spring 3t - - ; 
T\. L. DOLGLAS, 157 SPARK STREET, BKOCKTOS, XLAS&Jj 



Jiu=Jitsu Instruction by President Roosevelt's Teacher 

JIU-JITSU INSTRUCTION 6c 



NATURE'S 

WEAPON 

THAT 

NEVER 

FAILS 

HAKES 
SMALL 

MEN 
STRONG 
GIANTS 



Japan succeeds ' be- 
cause of the physi- 
cal fitness of her 
soldiers. They prac- 
tice Jiu-jitsu, a sys- 
tem of physical 
culture which makes 
them giants of 
strength and endur- 
ance. 



P. S. — Send six 
cents in stamps for 
FREE instructions 



THE; AMERICAN COLLEGE OF PHYSICAL CULTURE <& JIU-JITSU 

378 Boylston Street, Boston, Mslss. 



SAVE ONE THIRD 

By Buying of the Makers 

We are actual manufacturers— not a commission house. 
We can and do save our customers one third on retail prices 
by selling direct to user and cutting out all dealers' profits. 
All our goods car-i our guarantee. Our free illustrated cata- 
logue shows a f Vj % r assortment of carriages and harness 
than any deal** VJ_ £pw y o ij t Send for it. 

CARRI Oa %/y^NESS COMPANY, 



*&» 




m 




m *V AUSB 



The 



No. 4 

P U R Q uses the . ^st rubber jars it can buy. 
GOOD rubber jars cost money. That is 
why others say "they don't show anyway 
and we might as well use the cheap kind." 
That is NOT the H U R Q way. Cheap jars crack and break easily. 
PURQ jars LASTS. Hu RQ is not cheapened where you can't see. 
CHICAGO BATTERY COMPANY, 1402 MicKiga.n Ave., Chicago 




The 44 
Wonderful 




AUTO-MARINE MOTOR" $37.50 



ENGINE 
ONLY 

Weight 37 1-2 lbs. Height 11 1-4 in. 
CONVERT YOUR ROW BOAT INTO A LAUNCH 

Rated at 1 h. p. Has shown nearly 2 h. p. No valves, urenrs, springs or 
cams. Jump spark. Reversible. Speed control, Only three moving 
parts. Could not be made better if it cost five times as much. Order 
now— they are selling so fast you may be disappointed in the spring. 
Auto-Maniie Motors from 1 to 20 b. p. 
DETROIT AUTO-MARINE CO. 

Formerly Detroit Lackawana Co. 



75 East Congress Street, Detroit, Mich. 



20th CENTURY SOAP, 



a purely vegetable oil soap, containing 
no lye, but cleaning by the penetrating 
nature of its oils. Good for engineers, 
electrician?^ chemists, etc., it thor- 
oughly removes all stains, such as rust, grease and oil, either from the bands or clothing, without 
injuring in the slightest. Also unsurpassed as a DRILLING SOAP. For cleaning floors an* walls, 
especially hard wood, it is invaluable. Has no equal for automobiles. Does not injure the polish, but 
adds to the lustre. If your aealer does not keep it, send us his name and address and we will send you 
a large can free. 

HOrrHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO 

Eastern Office, No. 1 Madison Square, NEW YORK 



EASY HILL-CLIMBING. 




' Tbe cyclist saves himself much sorrow 
_ .__ If on his wheel he has the Morrow." 

The steepest hill is as easily ascended as descended if the rider takes the 
precaution of having attached to his machine the very latest model of 

THE MORROW BRAKE 

which has every possible improvement tending toward safety, simplicity 
and efficiency. It ensures easy comfort to the rider under all road con- 
ditions. All parts are cut from solid steel and are interchangeable. 
Only one clutch— the Forward Drive. Symmetrical in design, perfect in 
every detail. No increased friction when pedaling. Price $5.00. 



ECLIPSE MACHINE CO., 



ElmiraL, N. Y„ V. S. A. 



COMPLETE 

20 LIGHT 
OUTFIT 

$450; 



15 to 31 Clinton Street. 




We bave complete 
Outfits for , , . . 



YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford. Conn. 




The 175 pages of this book des- 
cribe and illustrate a complete line 
of steam, electric, gas and power 
driven compressors of all types, 
including single and duplex ; 
sitivplji and compound ; single and 
mtffti -stage, etc. It gives the re- 
sults of the latest investigations 
upon aif> valve gears (the most cri- 
tical feature of an air compressor), 
and shows a gear combining the 
quietness, efficiency and high-speed 
qualities of mechanically - moved 
valves with, the elasticity of poppet 
valves. 

It also explains the air lift for 
raising water from driven or bored 
wells, 

Gives the amount of air required 
for pumps and drills, 

Tells how to calculate pipe lines 
for compressed air, 

Explains the effects of altitude 
and temperature, 

Discusses the advantages of 
compounding and intercooling, 
the advantages of different valve 
gears for different purposes, the 
several methods of driving, and 
gives data on a hundred other 
things of use and interest to every 
actual or prospective user of com- 
pressed air. 

No expense has been spared to 
make this book a valuable addition 
to any technical library. We will 
send "Air and Gas Compressors " 
free to anyone asking for Book L 
510 S A, and stating where com- 
pressing or pumping machinery is 
to be installed. Write to-day. 

LAIDLAW- DUNN -GORDON CO, 
114 Liberty Street, New York. 



COLD GALVANIZING. 

AMERICAN PROCESS NO ROYALTIES. 
5AMPLES and INFORMATION on APPLICATION. 



NICKEL 

ATfO 

Electro-Plating 

Apparatus and Materia). 

THE 

Hanson & Van Winkle 

Co., 

Newarii. N.J, 

92 William St., N. Y. 

30 & 32 S. Canal St. 

Chicago. 




MECHANICAL 
MOVEMENTS 

Powers, Devices Sp Appliances. 

By GARDNER D. HISCOX, M. E. 

Large 8vo. 402 Pages. 1649 Illustrations, with 

Descriptive Text. Price $3.00. 

A Dictionary of Mechanical Movements, Powers, De- 
vices and Appliances embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventivefleld, for the use of Machinists, Mechanics. 
Inventors, Engineers, Draughtsmen, Students and all 
others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 

MVNN <£ COMPANY 

361 Broadway, New York 




Convert your Bicycle 
into n Motor-Cycle or 
your If oat lulu a Lmtnch. 

b v using one of the Steffey 
Mcptur*. Also a complete 
line of Motors and Castings 
for Auto or Stationary . Lowest 
prices. Send stamp for catalog 
STEFFEY MFG. CO. 
2720 Brown St., Phila., Pa. 



The Most Modern Marine Motor 




having the most rapid speed and 
weighing least per n. p. and pos- 
sessing the fewest parts is the Van 
Auken Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfect con- 
trol. Always ready. Every stroke 
cleans the cylinder. 

VAN AUKEN-CLEVAUC CO, 
Yonkers, N.Y., U.S.A. 



ELECTRIC SEWING MACHINE MO- 

tor.— The instructions and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See Scien- 
tific American Supplement, No. 1£10. Price 10 
cents by mail, from this office and from all newsdealers* 



ESSOP STEEL C? 



njijjojHiiiiHhii^i.nocimi 



WASHINGTON, R/V. 



